


HAPPY NEW YEAR TO YOU 
(Our Old and Our New Customers Alike) 

SLABS 
Our Slab Assortment is still selling very well. We get lots of repeat orders and have many 
leiters in our files saying how well pleased our customers are. Start out the New Year with 
an order and prove to yourself what a bargain it is. 40 to 60 sq. in. ; mere 

CHUNK MATERIAL 

8 lb. Mixed cutting material 2.00 

MEXICAN OPAL 

Specimens with Fire each 50 
Specimens without Fire each.. “— 25 

PRECIOUS ROUGH FACET MATERIAL 
19 lb. Precious Topaz, mine run 3.00 

15 lb. Amethyst (Good Rich Color), mine run 6.00 

(Contains both faceting and cab material) 

1, Ib. Kunzite, mine run facet and cab material 4.00 
15 lb. Peridot, mine run facet and cab material 8.00 

15 lb. Sunstone (Chatoyant Copper Tones) 6.00 

(Big percent faceting, makes beautiful cabs.) 

BURNITE 

IT’S NEW IT’S RARE IT’S DIFFERENT IT’S BEAUTIFUL 
(The Sensation of the Year) 

A rare find of Azurite, Malachite and Cuprite that has silicified to the extent of making 
it hard enough to cut and polish into beautiful cabs, spheres, book-ends, etc 

There are areas of extremely true royal blue Azurite, large enough to cut large stones 

of solid blue color. Other areas of where the blue is broken by patches or bands of hard 

velvet malachite and lighter green and yellow-green. Filtering through all of these are bands 
of Cuprite which polish to a beautiful high luster of copper. It makes such beautiful pictures 
that truly you would think an artist was at work. 

1 lb. Chunk material $6.00 Slabs—per sq. in 50 18x25 mm. polished cabs 2.50 

(Dealers write for prices on letterhead) 

Please add postage to all orders, 20% Fed. Tax to slabs, rough facet material and cut stones 
3% California Sales Tax 

STORE HOURS: Mon., Tues, Thurs., Fri. 9:00 to 5:00 Wed. 9:00 to 9:00 Sat., Sun. Closed 

11669 FERRIS ROAD COAST GEMS & MINERALS EL MONTE, CALIF. 

WARD’S MINERAL COLLECTIONS 
There Are None Finer for Giving— 

Or for Your Own Enjoyment 

MC100. Warpb’'s STUDENT COLLECTION OF MINERALS. 

The finest collection for the beginner. 36 selected 

minerals about 1x 2”, identified, with descriptive 

manual, attractive collection box. $9.30 (7llust.) 

MC102. SrupENT REFERENCE COLLECTION. Contains 

110 accurately identified, thumbnail specimens, 

fully labeled to name and locality. (55.00) 

Prices are List at Rochester, N.Y Write for free copies ot: Geological 

Write for circular 352 (Geological Supplies and Equipment, Fine Min 

Collections) for additional informa eral Specimens, Meteorite list. 

tion and other price lists (seological materials (8 .75). 

WARD’ NATURAL SCIENCE ESTABLISHMENT, INC. 
3000 RIDGE ROAD EAST * ROCHESTER 9, NEW YORK 
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Amethyst in a Missouri Sink Hole 

Yes, we found an amethyst geode on 

the dump at the Rueppele Iron Mine, 
near Stanton, Missouri. It was about 
six inches in diameter and on the out- 
side looked like a limonite replacement 
of marcasite. Thinking it was a better 
pseudomorph than we had found be- 

fore, we decided to take just part of it, 

so we hit it with our hammer and it 

popped right in half. It was hollow and 
lined with amethystine quartz crystals 

about a half inch in diameter and some 
an inch long. Needless to say, we were 

quite elated. Amethyst had been found 

before at this particular mine, but most 

of it is in the museum at the Missouri 

School of Mines, so we are quite proud 

of our specimen, because they are rare 

in private collections. 

Rueppele Mine is one of the so called 
“Sink Hole Iron Deposits” in Missouri. 
The sinks are quite common in the 

north central Ozark region. They were 
formed by the collapse of the roofs of 

ancient caverns or solution channels. 

These caves occurred in the Eminence 

and Gasconade dolomites, and in some 
cases extended into the Potosi forma- 

tion. Dolomite rocks are composed of 

calcium magnesium carbonate which is 

easily dissolved in ground water. As a 
result, a great number of caverns have 

been produced in these formations. The 
overlying Roubideau’ sandstone  col- 

lapsed into the caverns, producing the 

sink hole structures. 

On the surface the sink structure is 
characterized by a roughly oval or cir- 

cular area in which the strata dip in 

by Mrs. Theodore Boente 
4980 Neosho St., St. Louis 9, Mo. 

toward the center. The ore body in 
most cases occupies only a small por- 

tion of the center, and the ground sur- 

face is usually strewn with boulders 
of specular iron, or “blue ore.” The 
specular iron when fresh is very beau- 
tiful. The small brilliant crystals are 

usually in pockets throughout the mas- 

sive blue ore or hematite. We have one 

pocket of crystals about an inch in 
diameter and right up through the 

center is a single completely transpar- 
ent quartz crystal. It is really a beauty. 

The ore body of the sinks was orig- 

inally iron sulphide, marcasite predom- 

inating, with lesser amounts of pyrite. 
The marcasite occurs in plume-like ra- 

diating and botryoidal forms, some- 

times coated with pyrite. As long as 
the sulphides were below ground-water 
level, they were preserved from altera- 

tion, but in time, due to an uplift of 

the region, the ground-water level was 

lowered. This brought the upper part 
of the sulphides into the zone of oxida- 

tion, which resulted in the alteration 

of the pyrites to the various oxides of 

iron, yet preserving the form of the 

marcasite and pyrite, producing pseud- 
omorphs. The source of the minerali- 

zation is believed to have been over- 

lying strata of Pennsylvania sediments 

which have, for the most part, since 
been eroded away. 

Some thirty different minerals have 
been reported as being found in the 

Missouri sink hole structures. Some of 
the more common ones are quartz, dol- 

(Concluded on Page 15) 

EARTH SCIENCE QUIZ No. 4 

Test Your Knowledge! How much do you know? How many of the following 
terms can you define? They are arranged in three groups with progressive difficulty. 
Group 1, things everybody should know; group 2, things good “rock-hounds” should 
know; group 3, things which experts might be expected to know. Try your luck. To 
score—add up total points as indicated by the group number and rate as follows: 1-6 
poor; 7-13 good; 14-20 excellent; 21 perfect. (Answers on page 27.) 

a.—(1) geode e.—(1) alluvial i.—(2) ductility 
b.—(1) graphite f.—(1) breccia j.—(3) isometric 
c.—(1) stalactite g.—(2) acicular k.—(3) extrusive 
d.—(1) carnelian h.—(2) satin-spar 1.—(4) trompe 
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Unakite Granite of Virginia 

The beautiful and ornamental min- 

eral known as Unakite is technically a 
granite being an aggregate of red to 

flesh. colored feldspar, quartz, many 
tiny crystalline pegmatite minerals and 
cemented into a filling of beautiful 

green epidote. 
The mineral was first recognized and 

collected in the high UNAKA Moun- 
tains on the Tennessee-North Carolina 
borders; hence the name UNAKITE 

from the Mountains of UNAKA, the 
Hill God of the Cherokee Indians who 
yet live in those same mountains. 

Route VA 56 is a good tar road runs to the left up past the Makite to the Skyline Drive. 

by Dr. Waldo H. Jones 
Myrtle Beach, S.C. 

canism. These great igneous rocks are 
especially well seen in the George Wash- 
ington National Forest and the Shenan- 

doah National Park. 
My son, George, who is an inveterate 

follower of the out-of-doors, and I left 
Myrtle Beach for Front Royal, Virginia, 

last July to attend a meeting of doc- 

tors there. After several false starts 
we finally got going about 3 p.m. and 
entered the Valley of Virginia, the 
Shenandoah, about dark, spending the 
night outside of Lexington, Virginia, 

in a nice tourist cabin. 

An engineering Marvel. Straight ahead goes to Irish Creek Tin Mines. 

The Unakas unfortunately are remote 

and hard to reach, hence not too much 

in the mineral line has been collected 

from them. However, further North 

and we hope later to be found further 
South, in the high gaps of the Eastern 

Blue Ridges at elevation 1500 to 2000 

feet, we find Unakite as great ledges 

and vugs in the mountain following the 
pitch of the particular spot it occurs 
in. This rock is, of course, a fire formed 
very ancient volcanic rock or let us 
rather differentiate igneous from vol- 

Vol. 6, No. 4 

Early the next morning we drove to 
Steeles Tavern where the first reaper 

and binder was made by McCormick. 
This incidently was made from iron 
mined right in sight of the blacksmith’s 
shop at Vesuvius on the Valley Branch 

of the Norfolk and Western Railroad. 

The mines can still be seen there but 
are shut down. 

Turn right off the Valley turnpike 
onto Va. State Road 56 toward the Blue 

Ridge and cross the RR at Vesuvius 
Station. The hill to the right rear of the 
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The Syenite Facies of the Makite makes enormous boulders 10 to 20 tons. Very beautiful stone. 

Dype in background left is Makite. 

Station has a great manganese mine on 

it, now long closed (manganiferous 

iron). Next you go on up black top 

State Road 56 until suddenly you reach 
an abrupt twist in the road and the 
Unakite deposit is right there all opened 
up for you. A bulldozer has cut into it, 
blasting has been done and there is 
enough mineral lying around to fill 

many railroad trains. 
I first saw this deposit in 

with Prof. Earl Shannon, U.S. Na- 
tional Museum Mineralogist, in 1926. 
The road was a sand clay rock road. 
The trees now lining the road did not 
exist then. 

You feel at first like a pig in a 

granary and try to pick up everything 
at once but look things over carefully 

for there is the vastest selection im- 
aginable. I found several hundred 
pounds of marvelous gem grade Una- 
kite finely granular, coarsely crystal- 
line, some almost all epidote, an apple 
green color and gem quality. In the 
upper part of this quarry we found a 
thick ledge or dike of unakite pene- 

trating the igneous rocks which had 

been colored and altered at the con- 

tact line to a hard beautiful quality 

ornamental stone. Using your heavy 
weight stone buster hammer which is a 
must here, break off some pieces of this 

company 
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rock and spit on it in the conventional 
manner of all rockhounds. Take only 
the best for it all makes you hungry to 

look at it. Get good sized pieces so you 
can saw it in smaller pieces for selec- 
tion of gem materials. Gem rocks are 

better sawed than broken. 
Leaving this quarry site the hill 

rises terrifically before you and with 
the mountain on your left and the 
valley of the Rose Creek on the right, 

wind your way around the mountain 

until suddenly you come out into a 
magnificent gap on the top of the Blue 

Ridge toward Montebello Post Office. 

However take your time for every 
few yards up the mountain you will 

encounter ledges of Unakite and its 
various facies sticking out of the moun- 

tain, naturally not as fresh as that in 
the quarry face. 

On top of the ridge the road turns 
toward the South and the Irish Creek 
Tin Mine Road off of the Skyline drive. 
Turn left into the Skyline drive. 

However we turned toward the 
North down the Blue Ridge Parkway 
on the magnificent engineering work 

called the Skyline Drive. This road is 
a thing of pristine natural beauty and 

engineering magnificence having been 
carved out of the Blue Ridge’s highest 
parts. At the time this was first pro- 

Vol. 6, No. 4 
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jected the writer had travelled most of 

the passes thru the ridges which aver- 
age 3000 ft. elevation, and the situation 

was a sorry one indeed. The timber was 
all cut down, the game killed off, the 
brush had been burned through care- 

less fires and to grow grass for cattle 
culture. All this is now changed. Na- 
ture has taken over again with the 
judicious aid of the National Park 
Services and is well controlled and 
cultured. The game has returned and 
they are planting fish again into the 
the rivers and creeks. 
We entered the Shenandoah National 

Park finally and paid our tiny toll 
charge (25c). Here we find a develop- 

ment far exceeding that of the George 

Washington Forest and here and there 

are great overlooks arranged to furnish 

views for the visitors of the various 

gorges and the valleys of the Shenan- 

doah’s Rivers. 

Here at Rock Point Overlook we 

found vugs and lenses and ancient fire 
formed fumaroles in the rock lined 

with crudely crystalline feldspar and 
masses of Unakite. The drop to the left 

background here is nearly 2000 feet to 

the higher valleys of the Eastern 
Shenandoah Valley and its limestone 

ridges and mountains. This western 

side of the Blue Ridge is where we find 

the great deposits of iron and manga- 

nese minerals, on the contacts between 
the igneous rocks of the mountain 

province and the valley limestones and 

shales. 
Further down the Skyline Drive we 

find a great engineering feat of tunnel- 
ing thru a mountain on a flat level 
thru tremendous Marys Rock which 
separate the eastern side of the moun- 
tain from the western over-ledges of 
the Shenandoah. It is called the Marys 

Rock Tunnel. I stopped and examined 
these rocks and found them a typical 
green stone with several granite facies 

well developed. 
Leaving the Marys Rock Tunnel we 

finally reach Thornton Gap where the 
road to Luray and the Valley crosses 
the Skyline drive. But our road was 
further along the ridges and we finally 
reach the Front Royal entrance of the 
drive and our destination. 

I stayed at the meeting for three or 
four days, lecturing five times on min- 
erals and various phases of minerals 

and chemicals derived from them and 
their relationship to mankind and life 

Leaving Front Royal we went thru 
Luray and the village of Stanley where 
we crossed the North Fork of the 

Shenandoah River—a truly beautiful 

and profitable stream. Just across the 

This was our most interesting view. The funny snake shaped object on the greenstone is a 

fumarole lined with Makite Crystal Masses. Skyline Drive, Shenandoah National Park. 
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bridge we spied a magnet for a 

mineralogist - geologist, a big rock 

quarry. This is being operated for the 

Virginia State Highway Department 

and was full of brecciated limestone 

with lenses, vugs and seams of crystal- 

line white to colorless calcite. In all 

we stayed there two hours and collected 

a lot of specimens for our rock pile 

at home. This rock fluoresces a silvery 

yellow color in the calcite and a reddish 

purple color in the dolomite limestone. 

The Unakite—to return to this sub- 
ject—fluoresces purplish and sometimes 

has reddish which upon 

examination found to be admix- 

tures of the various pegmatite min- 

erals. It is mildly radioactive probably 

from inclusions of thorium minerals, 

tho various uranium minerals have 

been reported from time to time in the 

Virginia areas. 

spots closer 

are 

We finally arrived home early next 

morning as the saying goes, sunburned, 
windblown, hungry, weary, and happy 

and I might.add “broke.” 

But the trip was a most profitable 

one scientifically and culturally and we 

enjoyed every second of the time spent 

in the field. On the road home we passed 

several large operations which time did 

not permit us to examine—a large lime- 

stone quarry, a deposit of fullers earth 

now inoperative and along the roadside 

great quarries being operated for the 

purpose of obtaining road metal. These 

trips into Virginia and North Carolina 

if well planned are a profitable and in- 

teresting thing. Take rough clothes and 

no non-esséntials of equipment as you 

will need the space for rock and min- 

erals, and a couple of jugs of water 

to be safe. 

A trip with a copy of Thomas 

Leonard Watsons’ Minerals of Virginia 

could and would be a most profitable 

thing indeed. Even tho many of the 

mines are today closed down, there are 

tons of minerals to be had for the 

taking. For example in Louisa County 

there is a great sulfur mine, iron 

pyrites. In Nelson County we find the 

great Soapstone Quarries, in Bucking- 
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ham County we find the tremendous 
quarries for roofing slate and such 

things. 

No story about Virginia would be 

complete without a tale about a cavern, 

for the valley of Virginia abounds in 

great natural caverns. Those at Luray 

and New Market are very well devel- 

oped and fine but at Front Royal we 

find Skyline Caverns. Then down at 

Harrisonburg the great Endless Cav- 
erns—mostly only a fourth or a half 

explored. 

wild 

The com- 

However, in examining 

caves, be very careful. 

mercial ones have been pretty well 
protected and cleaned out of danger 

but the wild ones are something else. 

I examined one a few years ago in 
which I had to crawl on my stomach 

to get anywhere. Then suddenly a great 
room opened up in the back. The 
farmer used it as a root cellar and 

meat storage house. My ambition is to 
own a cavern. 

any 

I truly believe that anyone interested 

in Earth Sciences should visit the Old 

Dominion and see Virginia’s towering 

mountains and fertile valleys along the 

North and South Forks of the Shenan- 

doah. 

Incidentally, if not checked, the 

Shenandoah instead of flowing to the 

north into the Potomac at Harpers 

Ferry is about to start flowing east 

into the James River valley thru 

erosion of the ridge of the valley rocks. 

However don’t worry too much about 

it as we estimate it will take 25,000 

years at present erosive rates. We 

would be pretty old by then. 

Virginia has fair hills, fine farms, 

excellent food and pleasant attractive 

people, and great hospitality to the 

traveler. It is the greatest apple pro- 

ducer of the eastern states. Near Win- 

chester are thousands of orchards. In 

all you can have a lot of fun in the 

Old Dominion. 

* £ * 

Through the ages the greatest source 

of knowledge is the printed page. Sub- 

scribe to the Earth Science Digest.—W 
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The Changing History of the Insects 

If the number of species of an animal 

group is an indication of the biological 
success of that group, then we must 
concede that the present age has be- 
longed to the insects. In spite of their 
small size, insects make up three- 

fourths of all known animal species, 
and the number and variety of their 
living place is almost beyond imagina- 

tion. Consider the order of beetles, for 
instance, which has more families, gen- 

era and species than any other compar- 
able group of living things in the 
shapeworld. There are beetles special- 

ized to swim under water and on its 
surface; some have become flattened in 
shape to live under the bark of trees, 
or have developed special mouth parts 
for boring into posts and logs; others 
are rapid fliers, spending much time in 
the air searching for insect prey; a 
number live as guests in ant nests; a 

few have lost their eyes and coloring 
and live in caves. There is even one 
small beetle, Anthrenus museorum, 

which specializes in invading the boxes 
where dried insects are stored in mu- 
seums, and devours the prize specimens 
being studied by entomologists! 

In many less esoteric ways, insects 
have been remarkably able to take ad- 
vantage of man-made changes in the 
environment. Many became disease car- 

riers and farm pests after man des- 
troyed their natural haunts, or elimi- 
nated the enemies which formerly held 
them in check. Although it does not 
appear likely that man, who came into 
a world already well stocked with in- 
sects, will be displaced by them, it is 

an open question as to whether he will 
have to adjust to their presence for 

ages to come, or whether he can sub- 
due them as he has many other forms 
of life. Certainly the use of new insecti- 
cides has not yet sent flies or mosqui- 
tos down the path followed by the 
Great Auk or the Passenger Pigeon to 

extinction. 

Vol. 6, No. 4 

by Burke Smith 
205 Randolph St., Oak Park, Ill. 

Perhaps a look at the past history of 

insects may give us u clue as to what 
to expect in the future. Insects have 
been around ever since the Devonian 
era, which means for about 300 million 
years. Their fossil record for this vast 
time span has been very incompletely 
explored, because being light-bodied, 
they did not usually fossilize in large 

numbers. Geologists as a result have 
neglected the insects and concentrated 
upon the more numerous or spectacular 
sea animals and vertebrates. 

We have only a single doubtful fos- 
sil from Old Red Sandstone in Scotland 
which may be the earliest insect —a 
wingless creature, not too far removed 

from a trilobite in appearance except 
that he had only three pairs of jointed 
legs and lived on land. There are about 
four hundred fossils to prove the exist- 
ence of primitive winged insects in the 
Pennsylvanian, some 40 million years 
later. This was during the warm and 

fecund time of the coal forests whose 
lush swampy growth evidently agreed 
with the cockroaches, who to this day 
thrive on steam heat. Cockroaches were 
big in those days — some almost six 
inches long — and numerous. So many 
of them have been described from the 
Pennsylvanian that the era is some- 

times called the “Age of Cockroaches.” 
Other insects of the Pennsylvanian 
were large by comparison with their 

modern descendents. This is not sur- 
prising, as our largest insects today 
abound in the tropics where it is per- 

petually hot and humid. 
It is somewhat startling to find im- 

prints in French Commentary coal de- 
posits of a giant dragon fly, Meganeura, 

with a wing spread of twenty-nine 

inches. Such a creature, the largest 
known insect, if alive today would no 
doubt be able to feed voraciously on 
sparrows and other small birds. How- 

ever the first birds arose from a small 

dinosaur reptile almost 100 million 
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years later in the Jurassic, and no 
bird’s song penetrated the dim silence 

of the eerie tree-fern forests of Car- 
boniferous times. In the absence of 
birds, there were other primitive in- 
sects flying clumsily about to supply 
food for those giant dragon flies. 

It was an insect who first achieved 

the miracle of flight. We can imagine 
how this may have come about when 
we examine the structure of the prim- 

itive Pennsylvanian winged insect 
Stenodictya, long since extinct. This 

animal had two pairs of long, mem- 
branous wings, which because of their 
way of attachment, could have moved 
only up and down. In front of the 

wings on the shoulders or thorax of 
the creature, was a pair of smaller 
projections which looked like small 
rigid airplane wings. In back of the 
membranous wings, and sticking out 
of each side of the abdomen were two 

rows of flaps which could have acted 

The World's First Flying 

Machine-- Stenodic a 
4 

dbout 280000 000 years old 

as elevators or depressors in the same 

manner that the tail wings regulate 
the upward or downward flight of an 
airplane. The large wings have started 
on their course of evolution as nothing 
more than two pairs of these wing 

flaps embellishing a wingless ancestor 
of early Devonian type. 

We need never expect to see an in- 
sect as large as a man, for the insect 
giants of the coal forests had probably 
reached the maximum size permitted to 

an insect body. With no bony skeleton 
inside, an insect must move by muscles 
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attached to its outer horny skin. The 
larger the insect, the thicker the armor 
it must carry to support the body 
weight. A man-sized insect would pre- 

sumably encounter the same difficulties 
as did knights of the late Middle Ages 
in Europe, who were so encumbered 
they had to be hoisted on to their war- 
horses by derricks. 

Insects have never quite solved the 
problem of how to grow out of their 

rigid outer covering without danger 
to themselves. The method they use is 

to grow a new coat of flexible skin 
within the old, then to split open the 
old coat and climb out of it. They next 

expand the new flexible coat to fit their 
increase in size before the skin hardens 
into inflexible armor again. The process 
of shedding armor, or molting, is: a 

crisis in the life of every insect to this 
day. He exhausts himself in climbing 
out of the old coat, runs the risk of 

hardening in a misshapen form if con- 
ditions for inflating the new coat are 

not right, and cannot run away from 
his enemies while the new coats 

are soft. What would happen if an 

insect as big as a man tried to molt? 
On land at least, weighed down by 
sheer bulk, he would lose his body 

shape and his new outer coating would 
harden into a lethal strait-jacket. 

During early Permian times, some 

235 million years ago, it almost seemed 
as though insects began to realize the 

advantages of smaller size. Although 

dragon flies remained large and primi- 

tive Mayflies were common, a number 

of new groups arose which were small, 

some nearly microscopic. Many thou- 

sands of fossil insects found in Per- 

mian rocks near Elmo, Kansas, reflect 

the trend toward reduction in size and 

new types such as beetles, unknown in 

the Pennsylvanian, began to appear. 

When an insect becomes small, the 

Achilles’ heel of the molting process is 

offset by the many advantages an ar- 

mored coat confers on the wearer. It 
is very convenient to fit snugly inside 

a tough, hard shell which shields you 

from the blows of the world and at the 

same time is thin enough at the joints 

to enable you to run, fly or swim by the 
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use of muscles many times stronger by 
comparison than those of a man. And 
if this outer shell also helps to keep you 
from drying out when the world be- 
comes a desert, its value increases many 

times over. 
For during the close of the Permian 

period the world became a hard place 

for animals who were used to the easier 

living of the coal swamps and shallow 
seas which had been their home for so 

long during the Carboniferous. The 

tremendous upheavel of the Appala- 

chian Mountains rocked the continen- 
tal masses to their foundations, and 
brought about a change in climate. 

Many of the seas became dry land. The 
dry land became drier, and large de- 

serts appeared. Glaciers formed, and 
expanding mountains of ice added the 

menace of cold to the forbidding scene. 
During such times animal groups which 

had existed for hundreds of millions of 
years perished. Among the missing at 

the close of the Permian were distant 
relatives of the insects, the trilobites 
and the sea scorpions, who had once 

dominated the seas. 

The insects weathered the storm and 

especially in the case of the beetles, 

spread out rapidly into new living 

places on the depopulated land when 

the climate gradually became moister 

and milder in the Jurassic. Perhaps it 
was the glacial cold of the preceding 

Permian times which led insects to in- 

vent a new way of life releasing them 

forever from dependency upon the con- 

tinued heat of the tropics. In any event, 

they began to withdraw into a pro- 

tected cocoon or pupa during cold 

weather, before making the last molt 

into an adult. The full-grown insects 

which came to differ more and more 

from their young as ages passed, 
emerged with the return of warm 

weather and started each new genera- 

tion under favorable auspices. 

Some of the best fossils of the period 

come from the famous Jurassic litho- 
graphic slates near Solnhofen and Eich- 
stadt in Bavaria. Flying insects which 
fell into the quiet waters of lagoons in 
the area were quickly but lightly cov- 

ered with a fine limy sediment washed 
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in from surrounding reefs. Under such 
conditions, even glossamer-winged flies 
were preserved to perfection. Jurassic 
fossils found at Solnhofen and else- 
where are those of quite modern insects. 
Beetles and true flies were common and 
other highly developed orders — moths, 

social ants and termites — appear on 
the stage for the first time. All of the 
insets just mentioned except the term- 

ites took advantage of the cocoon or 
pupa stage whereby the young change 

from a worm or grub into an adult 

which has completely shed its youthful 
figure and habits. For example, a cater- 
pillar furnished with leaf-eating jaws 
spins its cocoon and emerges trans- 
formed as a moth with tube-shaped 
mouth parts fitted only for sipping the 

nectar from flowers. 

It was during the Cretaceous period 

some 140 million years ago that flower- 

ing plants and butterflies became abun- 
dant. From that time on, insects began 
to carry the precious pollen which in- 
sures fertilization of the plant egg and 
the development of fruits and seeds. 

To attract flying insects in their vital 
work, flowers have ever since bright- 
ened in color and advertised their 
nectar with sweeter perfumes. We 
sometimes overlook the fact that to 
destroy all flower-visiting insects would 
be to end our most valuable fruit crops 

and our most beautiful flowers, which 
add so much to the richness of the 

modern world. 

The Mesozoic age, composed of the 

Triassic, Jurassic and Cretaceous eras, 

is usually called the Age of Reptiles 

because of the spectacular rise of the 

dinosaurs, culminating in that huge 

nightmare of ferocity, Tyrannosaurus 

rex, the largest flesh-eating animal ever 

to walk the earth. However, in spite of 

all the sound fury of the reptilian 

drama, it was the insects who endured 

to inherit the earth, together with the 

mammals. For about 70 million years 
ago, when the Mesozoic came to a 

close in another one of those gigantic 

upheavals of the earth’s surface which 

again changed the climate, it was the 

dinosaurs who became extinct with an 

overwhelming completeness and left 
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nothing but fossilized tracks, bones 
and eggs to posterity. This was the time 

when the Rocky Mountains arose in a 
climax of vulcanism and glaciers re- 
newed their advance over surrounding 

lands. The insects survived the crisis 
without noticeable losses and continued 

their evolution. The earliest fossil beds 
of the Cenozoic contain the first record 

of those most highly developed of all 
social insects, the bees. 

Together with ants, wasps and term- 
ites. the bees had already vnerfected 
their societies at least 70 million years 
before the first human civilization arose 
in the lower valley of the Tigris- 
Euphrates. Only in the past six to 

ten thousand years has man surpassed 
these insects in social organization. It 

looks as though he has finally beaten 
them at their own game however, for 

the civilizations of men have touched 

a new level of evolution, that of written 

language, science, art, and morality. 

Insect colonies exist only because 
their members act as instinctive ma- 

chines geared to the preservation of 
the nest, and are doomed to remain 
forever in the blind alley of totalitarian 
economy. Furthermore, lacking hands 
and an imaginative brain, insects can- 
not invent, fabricate or manipulate 

tools with human skill, and are stopped 
dead at the level of a hunting or 

farming society, however much they 
may perfect adjustments within that 

frame. Man, on the other hand, has in 

the incredibly brief period of recorded 

human history, built a number of civili- 
zations of amazing complexity, the best 

of which have given him the means for 

continued growth in the realm of the 

human spirit. 

Even outside the field of social de- 

velopment, there is some question as 

to how long insects will continue to 

expand in a world dominated by man. 

Only a few major insect groups have 

originated since the Eocene, among 

them the walking stick insects, a recent 

specialization from the old cockroach 

stock, and the fleas, who may be re- 

lated to the flies, exploiting a parasitic 
type of life opened up by the presence 

of fur-bearing mammals. Both date 

January, 1953 — Earth Science Digest — Page 10 

back to the Oligocene of Tertiary times, 
from which era we have the most com- 
plete and perfectly preserved insect 
fossils in existence, imbedded in amber 
washed up from the Baltic Sea. Once 

this region was a pine forest, and the 

pitch oozing from the trees served as 
natural fly-paper to trap thousands of 
forest insects. When the trees finally 

rotted away, the pitch solidified into 
amber, and small pieces with insects 

encased inside are washed up on the 
East Prussian shores to this day. When 

cut and polished, the amber is as trans- 
parent as a window, and shows every 

microscopic hair of the tiniest gnat 

trapped inside. Such insects can be 

studied and compared in detail with 

their live counterparts of today. In 

order to find out what changes had 

occurred since the time of the Oligocene 

pine forests, scientists set out their 

own fly paper and trapped insects in 

the pine forests of New England which 

resemble closely the forests of long ago. 

They concluded from their research 

that many common groups of insects 

may have already seen their best days. 

For example, there are more flies in 

the pine forests of today. but ants seem 
now to be only one-ninth as plentiful. 

A black ant identical with a species 

found in Baltic amber is alive to this 

day, indicating a fixity of structure 

and resistance to change which does not 
look promising for its future. Perhaps 

the insects are beginning to lose some 
of their evolutionary drive and adapta- 

bility and will give way more and more 

to the changes man can make in the 

world of the future if he solves some 
of his own contemporary social prob- 

lems. (See chart on page 11 
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Steps to Lapidary Success 

Gem cutting calls for manual skill, 
coordination of eye and hand, and some 
artistic sense. The former is learned 

by practice; the latter can be culti- 

vated. Artistic judgment is the first 

talent which the gem cutter must bring 

into play in the process of shaping a 
rough piece of stone into a pleasing 
jewel. This is especially true in work- 
ing with such decorative materials as 

agate, where the charm of the stone 

lies in its pattern and color. 
First of all, do not waste any time on 

unattractive or flawed material. Be sure 

the rough slab, as it comes from the 
saw, is free from cracks, soft spots and 
the like. 

Having chosen good material, the 
problem becomes one of using it to the 
best advantage. The gem cutter must 

work with what is in the stone; he can 
be creative only in the sense of fram- 

ing and accentuating the best quali- 

ties of the rough gem material in the 
finished stone. 

Some rough is gem material because 

it contains a design. This may be a 
flower or spray, as in Priday ranch 

agate, or Montana moss agate, a 
fortification pattern, or an eye or 

other oddity. In bringing out a de- 

sign to the best advantage, it is cus- 

tomary to center the design or picture 
to produce balance, such as is achieved 

in a formal garden. The design should 
dominate the total area of the stone 

but should not be crowded; it should be 
framed as a picture is framed, with a 
matt of neutral material around it, 

if possible. The total effect, however, 

should have unity, a center of attention 

that attracts the eye to the design it- 
self and does not distract it with de- 
tails. 

As a practical matter, it may also be 
necessary at the beginning to decide 

whether the design can be best dis- 

played in a flat or a cabochon stone. 

Some designs are distorted by a domed 
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or cabochon cut; others, such as tiger- 

eye, are only effective cut that way. 
Some gem materials have an all-over 

pattern rather than a design, and they 
should be cut so as to have an even 

pattern covering the whole surface of 

the stone. In this way unity and balance 
are achieved. The small evenly spaced 
dots of red in the green matrix of 
bloodstone are an example of this type 

of material. 

In all gem stones color is desirable 
and always plays a large part in form- 

ing the design. Color must be consid- 
ered in attaining balance and a center 

of interest, because it is often the first 

element that catches the eye. Some ma- 

terials, such as Texas agate, may be 
such a riot of mixed color that all defi- 

nition of pattern is lost and the effect 
is dark, muddy and unpleasing. In such 
stones, try to find areas that are less 
embarrassing in their profusion of pat- 

tern, so that design can be seen against 
a background area of neutral chalce- 

dony or jasper. 

The possibilities of a slab are often 
not apparent at first glance. When this 
is true, put the slab aside and let your 

eye work on it until some pleasing com- 
bination of color and design is appar- 
ent or until the slab is seen to be 

worthless. 
One of the best mechanical helps to 

composing a design or pattern on the 
rough slab is the templet, which is a 

thin flat plate of metal or plastic con- 
taining a series of ovals or other shapes 

in standard sizes for cabochons, hearts, 

etc. The holes are commonly ovals 

marked with their width and length in 

millimeters, as 8mm. x 12 mm., which 

are standard for fitting in jewelry 

mountings. 
The best type of templet for the ama- 

teur is made of translucent plastic. It 

can be moved over the slab to try out 

all possible areas from which a stone 
might be cut, until the most pleasing 
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comes into view, as in a window hiding 

the rest of the slab. 
If the slab is a large one, mark out 

a series of stones before you begin to 

saw. Marking is done with an aluminum 
pencil, which is simply a stiff aluminum 
wire or small rod sharpened to a point. 
When this is scribed around the inside 
of the templet opening it leaves a sil- 
very line that does not readily wash or 

rub off while the stone is being cut and 

shaped. Be sure to leave enough space 
between stones marked on the slab so 

that saw cuts can be made between 
them. 

blades will give about the same amount 

of service, as they contain approximate- 
ly the same amount of crushed diamond 
in the notched periphery. 

The notched blade is the most prac- 
tical for the amateur, as it is relatively 

cheap and gives good service. The sin- 
tered edge blade, in which metal and 
diamond dust are fused together in the 

rim of the blade, is long cutting but 

expensive and may break if not used 

properly. A plastic blade with diamond 
bonded into the edge is more pliable 

than the sintered blade, which is made 
of mild steel or copper, and is especially 

Mlustration showing how Semi-Transparent Template gives opportunity to see entire Slab. 

The rough slabs are usually cut up 

into cabochon blanks on a trim saw, 
which is an arbor carrying a diamond 

edged blade running in some coolant. 
A trim saw costs from $30 to $60. The 
more expensive have roller bearings and 
will run true longer than the cheaper 

cnes with babbitt bearings. An eight 

inch blade is usually sufficient to cut 

any slab, although for sectioning opal 

or other valuable material a tiny blade 
may be employed. Such thin blades must 
have comparatively large collars to 

give them rigidity and will cut only a 

short distance. The eight inch blades 

are made in light duty, standard and 

heavy duty thicknesses, depending on 

the width cut desired. Any of these 
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adapted to sawing costly materials and 

in sawing piezo-electric quartz crystal. 

The trim saw is usually run at mod- 

erate speed and in a coolant of soluble 

cutting oil or the standard #4 kerosene 

and 1% machine oil. The slab is held flat 

on the table of the saw and pressed 

firmly against the revolving blade, care 

being taken not to twist the stone, 

which will bind the blade and strip the 

set from its edge. Care should also be 

taken not to force the stone so much 

that the blade jams in the cut and not 

to saw too close to the marks, inasmuch 

as there is a certain amount of chipping 

and shattering along the bottom edge 

of the saw cut. 
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Sand Casting for the Amateur 

In a previous issue we described the 
tools and equipment necessary to do 

sand casting. Now we shall endeavor 

to describe the actual process of cast- 
ing, in sequence, so that it will be easy 
to follow thru. 

The first necessity to cast a ring, of 
course, is to have a model with which 

to make an impression in the sand. 

Apply two or three layers of wax 
paper from the roll in the kitchen to 
the 2” x %” mandrel. Secure the pa- 
per by running the hot modeling tool 
along the seam. Now heat the model- 

ing tool with the alcohol lamp and 
apply it to the hard dentalwax. Notice 
how the spoon end fills with wax. The 
wax is now applied, hot, to the cylin- 

der and the ring formed. After so long 
a time you will have an arrangement 

on the mandrel which actually looks 

like a ring. You will be surprised at 

your progress after some practice. Re- 
member to make the model in a gener- 

ally pyramidal shape so that there will 
be no undercuts or overhangs to pull 

out the impressions in the sand. 

The half round cylinder is placed on 
a flat surface, sprinkled with lycopo- 

dium and the 3” x 2” cylinder centered 
over it. This is now thoroughly packed 

and tamped with the prepared sand 
and the top levelled off. After packing, 
pick it up and remove the half cylinder 
by gently tapping. It generally falls 
out of its own weight. 

With the impression side of the cyl- 

inder up, it is placed on the same flat 
surface. The mandrel containing the 
ring model is then placed in the impres- 
sion you just made, bezel up. Sprinkle 
with lycopodium and fit the other 3” x- 
2” cylinder over the model and pack 

thoroughly with sand. Separate the 

two halves of the flask, remove the ring 

mandrel by gently tapping and you will 
see the impression of the outside of 
your ring. 

We now make holes several small 

January, 1953 — Earth Science Digest —— Page 14 

by W. A. Briggs 
305 N. Brainard Ave., La Grange, Ill. 

thru the top or bezel part of the flask 
with the jewelers saw blade to relieve 
gas pressure created when the molten 
metal comes in contact with the glycer- 

ine in the sand. In making these holes 
use care as the blades are thin and 
bend easily. They should be pushed 

and pulled clear thru the flask. 

In the other half of the 
now make a sprue hole by 

smooth round piece of metal, about %4 
in diameter and pushing thru the sand. 

Be sure to push against the flat sur- 

face until it is almost thru, then you 
can pick it up and push on thru. Then 
turn this half over and make a funnel 
shape hole in conjunction with the 
sprue hole, making a path for the mol- 
ten metal, into the impression. 

Now we make a core to fill up the 
inside of the ring. The 2” cylinder 

which just fits OVER the ring mandrel 
is filled with sand and tamped thor- 

oughly on a flat surface with a piece 

of dowel rod. Then it is pushed out 
and this core gently placed in the bezel 

portion of the flask. 

After seeing that the core fits and 
that there are no particles of loose sand 

in the impression, the flask is assem- 
bled again. Raise one side of the flask 

by placing it on the round piece of 

metal you made the sprue hole with. 

Without going into intricate details 

regarding methods used in determining 

the proper amount of metal to melt let 

us say that sufficient metal should be 

used to make the ring and button- 

approximately the amount contained 
in four Mexican quarters. 

The crucible should now be prepared 
by melting borax in the inside and 
spreading it to all the surfaces in the 

lower half, by tilting it in the proper 

direction. 

Place the metal in the crucible and 
heat to about 1400 degrees. This heat 

will be indivated by the metal looking 
and acting like quick silver upon shak- 

flask we 

taking a 
,* 
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ing and by the flux “spinning.” When 

this point is reached, keep the flame on 
the metal and pour,—all at once and 
rather quickly. Put the hot crucible 

on the asbestos pad. 
Open the flask, remove the metal and 

you have a ring. Simple, isn’t it? True, 
it needs work in cleaning up and polish- 
ing but the thrill of seeing an idea of 

yours in precious metal, is something 
one never forgets. You experience 

this same thrill with each casting. 
Cut the seat, file the bezel, fit the 

stone, turn over the bezel, file again 

and polish and you have a keep sake or 
present any one would be proud to own. 

. * * 

GENERAL WORKSHOP NOTES 
Soft solder may be dissolved from 

fine gold or high karat gold by immers- 
ing in hot hydrochloric acid, in a pyrex 

dish. Scrape off all you can, with a 
pocket knife, without scratching the 

finish underneath. Watch carefully as 
time required depends on the thickness 
and composition of the soft solder. 

To protect teeth of fine saw blades 

and to make sawing easier, run the 
blade thru a piece of beeswax. 

Rosin, sometimes used as a soft 
soldering flux, leaves a hard-to-remove 
coating. Full strength acetone will re- 

move it. . «= «@ 

NEVER POUR WATER INTO 
ACID. RATHER POUR ACID INTO 
COLD WATER, WHILE STIRRING 

WITH GLASS ROD. 

Tale, graphite or lycopodium are good 

parting powders, when used in sand 

casting. 

AMETHYST (from p. 2) 

omite, ankerite, barite, copiapite, mar- 
casite, hematite, goethite. 

Most of the large sink holes have 

been mined and are now abandoned. 

There is still a lot of iron in some, but 

the working gets dangerous when the 
sulphide zone is worked, and eventually 

must be abandoned. The sink hole de- 
posits to us are one of the most inter- 

esting features of Missouri. 
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SAFETY FIRST — THANK YOU! 

Comments from alert readers about 

the shock hazard of Mr. Lulling’s setup 

(Sept., p. 25) are discussed in Mr. 

Farr’s letter below. We appreciate these 

and will also appreciate any future 

comments where questions of safety are 

involved.—ED. 

Mr. B. J. Babbitt, Editor 

Earth Science Digest 

Dear B. J.: 

With respect to the comment rela- 

tive to Mr. Lulling’s little article, com- 

pliments are in order for the persons 

who brought up the point concerning 

safety. No doubt if Mr. Lulling had 

shown the wiring to his motor he would 

have included a ground wire from the 

motor frame. 

It is recognized safe practice to con- 

nect the frames of electric motors to 

the earth through water pipes which 

go far away into the earth or through 

ground stakes driven down into per- 

manent moisture. 

In case of insulation failure in elec- 

tric motors, lamps, etc., their frames 

may become energized with electricity 
seeking a path to the earth. The shock 

hazard in this case would be reduced 

and probably eliminated if the fremes 
were connected to ground by a good 

healthy electric wire, conduit or BX 
solidly connected so as to make good 

electrical contact to ground. In the 

case of portable equipment the wire 
from the frame is carried along as 

an extra conductor in the extension 
cord and the plugs and sockets have 

extra contacts to make the ground con- 

nections. 

Just to clear up one little point that 

might be in the minds of some, it isn’t 

the proximity of the water pipe that 
increases the hazard in this case be- 
cause this water system is not con- 

nected to the earth. The only contribu- 
tion this water system might make to 

the shock hazard would be to get the 

floor wet where the operator stands. 

J. E. FARR, Chairman 

Earth Science Club of Northern III. 
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New Beauty 

Our rock hobby, shared by our fam- 

ily of three, brings us new interests, 
joy of service, renewed zest for living. 

But let me start from the beginning. 
We were a family of four when our 
younger son, Morris, became interested 
in rocks. He was only six, but he was 
constantly questioning me. “What is 

this rock? See this pretty rock. What 
is it?” To try to answer his questions 

I started reading some books from the 

library, became more interested, visited 

rock shops, went on hikes, and our col- 

lection was started. One day I took my 
boys to Colorado College to see their 

rock collection and we were entranced. 
A laboratory was identifying 
rocks chemically and with the blowpipe 

and my older son Stanley was thrilled. 

“T didn’t know rocks had chemistry!” 

he exclaimed. Thus the rock collection 

class 

became not ‘“Morris’ collection” but 

“our collection” and outgrew its cab- 

inet. 

By this time Morris was ten and in 

an incredible accident which is not part 
of this story, our son was drowned. Of 
all his his rocks alone 
seemed to hold some continued promise. 

I thought of the eagerness of other 

children to learn of rocks and how most 

of their parents were not able to help 
them. I also remembered that my 

daughter, now grown and married, had 

been interested in rocks as a child and 

had gradually given it up in frustra- 
tion of not being able to find anyone to 

aid her. Morris had interested other 

children in rocks. Our family could 
now go on with this collection and have 

the definite aim of helping and teaching 

possessions, 

other interested youngsters about 
rocks. 

The first thing that we did was to 

buy an ultra-violet “black” light and 

some more fluorescent rocks for we had 

only a few at that time. We arranged 

our new rocks in a large box and Stan- 

ley brought in a Cub Scout den of 
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From Rock 
by Dorothy G. Young 

733 E. Columbia, Colorado Springs, Colo. 

which he was a Den Chief, to see the 

rocks. I will never forget those first 

“Ohs” and “Ahs” from those boys on 

their first sight of the new beauty of 

those rocks! When they left, each boy 

was going to have a rock collection! 

I was anxious to do something fur- 

ther to interest and draw the children, 

so I powdered some of the fluorescent 

material and experimented on sprin- 

kling this on the freshly varnished sur- 

face of a butterfly I had sketched, using 

different kinds of adhesive to attach 

the powder. When I made my first suc- 
cessful butterfly and it fluoresced beau- 

tifully under the ultra-violet light, | 
did a little dance of joy, and thought 

why not a picture? 

This was the start of my powdered 

rock pictures which cause a great deal 

of interest and enthusiastic commment 
wherever I show them. I exhibit at Art 

Shows, Mineralogical Shows, and am 

“Painting with a spoon." 
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“Pictures of Rock with Rock."’ 

asked by clubs and organizations to 
make talks on our rocks and my pic- 

tures. These pictures are made en- 
tirely of the natural powdered rock, no 
other coloring agent being added. The 

rock is attached permanently to can- 
vas or poster-board by a colorless var- 

nish preparation. Copper ores furnish 

the blues and greens, iron and mercury 
ores the reds, sulphur and arsenic the 

yellows. Manganese gives a pure black 
and calcite and gypsum an easily pow- 

dered white; these in combination with 

many others give many varied hues. 
Some of the pictures contain an added 

fluorescent rock powder, which gives a 
beautiful and realistic sunset effect 

under the ultra-violet light. The pic- 

tures have the appearance of oil paint- 
ings at a distance, but the texture 
of the powdered rock gives them a 

natural velvety effect. I powder the 
rock with a large metal mortar and 

pestle, sift it, using only the fine pow- 

der, and apply it with a spoon to the 
freshly varnished, sketched picture. 

The wet varnish catches and holds the 
powdered rock, which, when dry, is as 

permanent as oil. 
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Meanwhile our rock collection goes 

on. We have a rock room to which 

comes a constant stream of Cub Scouts, 

Girl Scouts, and just interested young- 

sters and adults. When the schools are 

studying rocks I get calls to bring 

mine to the school-room and to tell the 
children about them and help identify 
the ones they have collected. We are 

setting up lapidary machinery which is 

my husband’s special branch of the 
hobby and will soon be teaching older 

boys to cut and polish cabachons. Every 

trip we take is made more interesting 
watching for rocks. I could spend all 

my time on my rocks and pictures, but 
the real thrill is still the chorus of ex- 

clamations I get from a group of chil- 

dren on their first glimpse of the beau- 
ties of the fluorescent rocks, or after 

a talk at school when the children clus- 

ter about me to learn more about rocks 
even though they have been dismissed 

for recess! 

I often think of the truth one young- 
ster most aptly expressed after he had 

seen our rocks. 
“Y’know, rocks are a good collection, 

you never quite get all of them!” 
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Earth Science Offers New Frontiers in Education 

In every age and generation we hear 

frequently expressed opinions that we 
have about reached the ultimate, and 
that there are now few more worlds to 

conquer—“Ne Plus Ultra’’—as the say- 
ing goes—“The old frontiers are gone.”’ 

It seems that this 
most a conviction in many 

is not only true in the world of explora- 

tion and settlement, but also often in 

the field of invention, 

and in the realm of culture and edu- 

cation as well. We are likewise sorry 

to relate that this appears to be partic- 

ularly true in the matter of science ed- 
ucation, especially that of the Secon- 

dary Schools, where it has frequently 

been encroached upon from 

angles, practically without resistance 

on the part of those who should be most 
vitally interested, the science teachers 

themselves. 

impression—al- 
instances 

discovery and 

various 

Where early in the century, science 

and mathematics were commonly the 

backbone of the High School curricu- 

lum, today these important branches 

are now “pushed around,” and fre- 

quently relegated to inferior positions 

to make room for subjects which are 

often of lesser value, but popular ac- 

cording to the momentary “fads and 

frills” of so-called modern trends in 

education. 

Earth Science, for example, a subject 

which early in the century, held a re- 

spected position as Physiography in 

the secondary school program, has now 

all but disappeared from the high 

school curriculum. A summary of en- 

rollment in Earth Science in the public 

high schools, as taken from the reports 

prepared by the United States Office 

of Education, since 1900, reveals the 

following deplorable situation. Col- 

umns I, III and IV are copied directly 

from tables, while columns II and V are 

calculated and interpolated by the 

writer. The total enrollment figures for 
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1951, however, are those recently re- 

leased by the Office of Education. 

I II III* IV" yes 

Total Per- 

H.S. centage Numbe) Com- 
Survey Enroll- Earth Earth parison 
Year ment Science Science 1900-% 

1900 513,000 29.8 154,000 154,000 
1910 738,000 21.0 155,000 221,400 

1915 1,163,398 15.: 178,000 349,019 
1922 2,154,222 4.5 97,140 646,266 
1928 2,890,250 2.8 81,017 867,075 
1934 4,620,000 1.7 78,555 1,386,000 
1949 5,143,750 0.4 20,575 1,543,125 
1951 6,800,000 ? ? 2,040,000 

* From biennial survey; “Offerings and 
Enrollments in High School Subjects.” 
U. S. Office of Education. 

Column V. gives the number of stu- 

dents (29.8%), who would now normally 
be enrolled in Earth Science should the 
subject have continued to maintain the 
popularity it had in 1900. 

We might comment at some length 

on the foregoing table, but for the 

most part these figures speak for them- 
selves. Of one matter, however, we 

cannot refrain from speaking, that is, 

at this moment, in many high schools, 
the subjects of physics and chemistry 

are now on the brink of a like toboggan, 

and unless immediate and positive steps 
are taken to halt the trend, they too 

may likewise go the way of Earth Sci- 

ence in the next half century. Neither 
of these subjects is now an entrance 

requirement in many of our leading 

Universities, except for certain special- 
ized courses, and it is a well known 

fact, in these days of automobiles, T.V., 

and radios, that the average high school 
student most certainly will gravitate 

into those which require the 
least mental effort, and of course these 

are not science subjects. 

courses 

hand, it 

mod- 

ours, 

Returning to the matter at 

seems almost inconceivable, in a 

ern “shrinking world,” such as 

that insofar as our Secondary Schools 

are concerned, we are at present, turn- 

ing out a generation of students, future 

citizens soon to take over the affairs of 
our country, who are so woefully ig- 
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norant concerning the physical Earth 
which is to be their natural habitat for 

their entire lives, that they can scarcely 

give a plausible explanation for the 

cause of day and night, the changing 
seasons and weather, or for any one of 

the “hundred and one’”’ simple questions 
associated with Earth Science, which 

are so pertinent to their daily exist- 
ence. 

Such knowledge truly makes for a 

more wholesome, satisfactory and in- 

telligent living experience, which in 

turn begets better citizenship. Cer- 

tainly, we do not hold that “Earth 

Science” education will immediately re- 

solve all our social and political prob- 

lems, but we sincerely believe that 

more adequate and complete knowledge 

concerning our physical environment 

will make for clearer thinking, im- 

proved mental attitudes on the part of 

the individual and will also dispel much 

of the superstition which now so fre- 

quently besets mankind. 

Here then, is the principal premise 

of our thinking. it appears that some- 
where there must be a sizable gap in 

our educational offering in the secon- 

dary schools that needs mending. Some 

new challenge is needed to stimulate 

interest in science. Where in 1900, ap- 
proximately one high school student in 

every three studied Earth Science, in 

1950 there was only one in seventy-five, 
and perhaps in 1952, only one in one 
hundred. For those who say there are 

now no more new frontiers in educa- 

tion to explore, here is a matter that 

certainly merits serious consideration 
Earth Science might well furnish those 

frontiers, and there are now forces at 
work plowing the fields in this direc- 
tion. To whom can we look to sow the 

seeds? Surely Earth Science has hit 

the bottom of the trail and has no other 
way to go but to climb upward again. 

Will it take another fifty years for it 

to assume its rightful position as the 

most basic and fundamental science, or 

can the climb be made in a decade? All 
this will depend upon the effort and 

sincerity of all those who are most 
vitally interested, and that first is the 
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Earth Scientists themselves. There are 

New Frontiers in Science Education, 

and Earth Science is one of them. 

INCREASE EMPHASIS ON 

GEOPHYSICS 
The Department of Geology at the 

Massachusetts Institute of Technology 

has been renamed the Department of 
Geology and Geophysics to recognize 

increased emphasis on instruction and 
research in geophysics within the De- 

partment. 

The Department now offers two sep- 
arate courses, one leading to the de- 

gree of bachelor of science in geology 

and the other to the degree of bachelor 
of science in geophysics. Either course 

satisfies the requirements for admis- 
sion to the M.I.T. Graduate School for 

work toward advanced degrees in ge- 

ology, geophysics and geochemistry. 

Although the two courses of study 

are essentially similar for the first two 
undergraduate years, they differ great- 

ly in the third and fourth years. In 
these years, majors in gology follow 
the traditional advanced work in this 

area, while majors in geophysics take 
additional courses in mathematics, 
physics, and electrical engineering. 

30th courses require the summer fol- 

lowing the sophomore year to be spent 

at the M.I.T.—Nova Scotia Centre for 

Geological Sciences at Antigonish, 

Nova Scotia, where students learn sur- 

veying, mapping, and geological field 

methods. 

An optional cooperative program in 
geophysical field training has also been 

arranged for the summer following the 

junior year with the Geophysical Serv- 

ice, Inc., of Dallas, Texas. The stu- 

dent participating in this program 
joins a field party engaged in seismic 
work in an area of active petroleum 

exploration. 
* * * 

Gem stones have no definite, hard- 

and-fast market price, like a bushel of 
wheat or the tuition for your daugh- 

ter’s college. A gem is worth what the 
buyer will pay for it.—W 
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Famous Lost Mines 
THE LOST CHINESE ROCKER 

In our list of lost mines, this placer 

seems unique. Not only do the reports 

claim it was found by Chinese miners 
in Alaska a little over fifty years ago, 
but all reports are oral. None to our 
knowledge has been published. In ad- 
dition, most of its area as reported was 

quite thoroughly prospected at inter- 

vals, from the summer of 1925 up to 
1936, by this writer. 

If so, you might ask why wasn’t it 

discovered? To this, the reply is that 
locally the area of some 70 square 
miles is extremely rugged. Its Mesozoic 
metamorphic sedimentaries and volcan- 
ics are folded and distorted. Moreover, 

the whole terrain is virgin forest, with 
dense stands of hemlock, spruce, cedar, 

brush, and devil’s club with thick moss 
under all. Prospecting is a real job. 

If you ask what brought Chinese to 

that region more than 50 years ago, the 
answer is that they were hired in San 

Francisco to work as common laborers 

in the few salmon canneries in south- 

eastern Alaska, some years before the 
great Klondike Stampede in 1898. Also 

they learned placer mining during the 

California Days of ’49. 

Now, when prospecting this same 

region in 1898 (vide: An Alaska Gold 
Deposit—E.S.D. Nov. ’46) we heard no 
rumor of Chinese placer mining in that 

region. In fact, there were no reports 

of any gold placers south of Juneau; 

and at that time it was generally con- 

ceded that local streams were too short 

and swift to form such concentrations 
anywhere along those coastal moun- 

tains. 

So it was a quarter-century later, on 
our second prospecting venture in that 

district, that we first heard of a lost 
Chinese gold diggings. And we clearly 

recall how it came to our ears. 

At that time our base camp was a 

log cabin near the head of Helm Bay, 
a six-mile indentation in the south 
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shore of Cleveland Peninsula, a part of 

the mainland between Behm Canal on 
its eastern side and Ernest Sound to 
the westward. A strong belt of aurifer- 
ous black slate and schistose greenstone 

lies along the west side of the bay, 

where we had done some prospecting in 
1898. It was a promising region geo- 

logically, and not properly examined in 
the hilly areas to the northwestward 

and around Union Bay, which is around 
eight miles airline and true northwest 
from the head of Helm Bay. 

When in camp one evening, a neigh- 
boring sourdough miner we knew 

dropped in for one of our frequent 
smoke talks; and we asked him if he 

knew anything about an old campsite 
we'd seen at the bay head. 

“Shore do,” he grinned. “Four fellas 

holed up thar some six years ago, that 
was a-huntin’ the lost Chink rocker. 
You hear of ’er?”’ 

“Never did,” we denied. “Where is 
it supposed to be?” 

“Why, they say she’s some place 

around Union Bay. But them fellas 

raked ’er all with a fine-tooth comb an’ 
never seen a rocker.” 

“Still ‘lost’, eh? How long ago was 

the placer found?” 

“Mebbe 25-30 years. Them Chinks 
worked at the old cannery on the east 
side of Union Bay, and worked the dig- 

gin’s in spare time. I had a pardner was 
foreman at that cannery, an’ he tole me 
he seen some of that Chink gold — 

mostly coarse, pure quill, and about 
18-fine.” 

“Ever try to find that rocker?” we 

inquired curiously. 

“Heck no, I’m no gravel-sifter. I’m a 

hardrock stiff, too blame busy gettin’ to 
my ore vein, to monkey with them fool 

idees.”’ 

With which we heartily agreed, and 
for similar reasons. 

Then, six years later in the spring 
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of 1932, a campmate of many years 
came up to hunt, fish, and do some pros- 
pecting. And so, as we had just secured 
a recent report of the U.S. Geological 

Survey with a map, we made camp in 
our old log cabin near the head of Helm 

Bay. 
The report mapped a previously un- 

known boss, or stock, of the ultrabasic 
peridotite, that was situated about 3 

eager to be first to examine this prom- 

ising new intrusive. 
Our first sortie into that jungle maze 

of hills proved a flat failure, but on a 
second attempt we topped out on the 

crest of a high ridge and there, about 

a half mile away across a deep canyon 

we saw vari-colored mountain with 

three sharp peaks. It was at the proper 
place and rock hues were unmistakable. 

* 22> 

SCALE Zin =Imiae 

CLEVELAND PENINSULA 

S.E.ALASKA 
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air-miles southwest of Union Bay and 

some 4 air-miles northwest of our camp- 

site. It was similar to a smaller stock 

halfway down the west side of our bay, 
where a dozen or so quartz-gold veins 

had been staked. So naturally we were 
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It had to be the stock of periodotite we 

were seeking, without question. 

Several hundred feet below our ridge 

comb was a high bench, its off-side 
sloping steeply to form a wall along the 
sky blue water of a large lake. From a 
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high hill basin to our left, a creek flowed 

down past our three-peaked mountain 
into the head of this lake. Its outlet 

creek ran through a narrow canyon on 
our right, to the lowland drainage area 
at the head of Union Bay. This with 
one sweeping glance. 

Looking down the cliffy flank of our 

ridge some 400 feet, we noted a creek 
winding across the top of the bench, 

and beside it a queer dark mound that 
resembled a beaver house, but which 

under our binoculars seemed more like a 

huge mountain rat’s nest. And at one 
side of it there were several square 

areas of open brown earth for which 
we could assign no logical reason. But, 

we suddenly noted several places where 
the creek banks formed straight lines, 

which must be man-made obviously 
the work of placer miners. 

With curiosity aroused, we made 

short work of a roundabout path of 

descent to the open grassy bench top, 
which in fact proved to be the tem- 

porary shelter of two placer miners. 

Its walls were made of huge chunks of 
turf cut from those dirt squares. It 
was roofed with turfed-over tin squares 

of flattened five-gallon cans and in one 
corner was a crude chimney of spruce 

poles to guide smoke from a smoulder- 
ing cooking fire inside, where two 
bearded miners were at lunch. 

We were loudly welcomed and offered 

coffee, fresh-made in a battered tin can 

that seemed the best in flavor we'd 

ever tasted. They’d backpacked in from 
Meyers Chuck, on Clarence Strait, 

stumbled upon this placer and had 
made $2.00 a day by panning. But they 

had just whipsawed out a rocker that 
would make them $10 a day with less 

labor. Beside this, they’d staked a gold 
vein on the ridge above the bench, 

from which the placer gold had come, 

and planned to mine that vein whenever 

the placer gravels played out. 

Asked if the creek down the canyon 

to the lake showed any colors, they said 

it did but this creek was richest, and 
the outlet creek from the lake didn’t 
pan at all. How then did they find this 

placer? Oh, they’d been hunting deer 

and just stumbled onto it. 

January, 1953 — Earth Science Digest — Page 22 

(The foregoing picture, we assure 

you, we relate because it has a real bear- 
ing on our subject. Also, the following 

brief description of local geology may 
have some interest, because it offers a 

definite hint as to just why the Chinese 
Rocker became “lost.”’) 

Locally this area comprises some 70 

square miles bisected centrally by what 
we termed a “lowland drainage into 

Union Bay.” It also extends southeast 

to form a like drainage into Helm Bay, 
from a central high point less than 
100 feet above sea level. 

Actually this is a major fault zone 
some 20 miles long, as we estimated on 
the ground (see sketch map herewith) 
and the rock formations of each differ 

widely in type, but igneous rocks of 

both sides are of the ultrabasic char- 

acter. Southwest intrusives are Ar- 

chaic granites and peridotite, whereas 
northeast, dioritic pegmatite and pyrox- 
enite prevail, with also a strong belt 
of horblendite. 

Southwest bordering Helm Bay and 

extending several miles northwesterly, 

there is a wide belt of schistose 

greenstone. This contacts inland a belt 
of black slate. Both are highly meta- 

morphic with numerous auriferous 

veins with a quartz or calcite gangue. 

Inland and beyond are alternating zones 

of limestone and argillitic sediments, 
all of these much folded and intruded 
by scattered areas of granite, beside the 

two stocks of ultrabasic peridotite. 

Northeast of the fault is an area of 
Paleozoic metamorphic sedimentaries 

and voleanics. Due east from Union Bay 
lies a large area of titaniferous pyrox- 

enite and ilmenitic magnetite; but 
southeast, this pyroxenite is cut by 
many dikes of pegmatite in a hilly re- 
gion, beyond which is an extensive zone 

of hornblendite. 

The pyroxenite is the diallagite va- 
riety, a medium-grained but granular 

rock of typical dark-green color, with 

a gneissic structure probably resulting 

from flowage. Scattered areas of gran- 

ite lie a few miles in from the fault to 
the east, which form the cores of a 

melange of hills of medium height; and 
(Concluded on Page 35 
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Uranium Is Where You Find It 
RESEARCH CHEMIST — PROSPECTOR! 

In our rapidly changing world, many 
of our long established concepts pass 

away. Time was, whenever one heard 

the name prospector mentioned, he im- 
mediately conjured up visions of some 

old be-whiskered man, perhaps living 
a hermit life in a lonely cave on the 
mountainside, traveling about from 

place to place with a pack-mule, eking 
out a precarious existence which only 

the most hardy individual might en- 

dure. 

The picture now has changed, and 

we have a wholly different version of 

the modern prospector. He may per- 

haps be riding about the country on 
comfortable trains, thru the country- 

side in swift fleeting automobiles, sup- 

plied with ample money, living in the 
best hotels available in the region in 

which he is working. He may also have 

at his disposal as many assistants as 
may be needed for the job, making use 

of the latest and most modern instru- 

ments that the physical sciences may 
afford. 

We must hasten to add, however, 

that we well realize that there are 

many exceptions to this fine picture, 
and that many a modern prospector 

must endure severe hardships in con- 

nection with geological reconnaissance, 
which make it figuratively “no bed of 

roses.” 
The modern prospector may be a col- 

lege or university graduate, or even a 

Ph.D., working in some one of the 

great research laboratories operated 

by modern industry, aided by all sorts 
of technological facilities, often costing 

hundreds of thousands of dollars where 

only hundreds of dollars might have 
been spent fifty years ago, on a similar 

project. And for what are they seek- 
ing? All kinds of elements, both useful 
and destructive, many of which had no 

known uses and were therefore prac- 
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tically unheard of in the days of our 
grandparents a few generations ago. 

From the earliest times, such valu- 

able metals as gold and silver have 
been sought after far and wide. That 

Jason might prove himself worthy of 

the throne of Joleus, which he claimed 
from the usurper Pelias, his uncle, he 

was, according to Greek mythology, 

commissioned to go out, search for and 

bring back the famous “Golden Fleece.” 

We believe that Jason might properly 
be designated as man’s first prospector, 

certainly the first mentioned and best 
known in ancient literature. Even in 
modern times this endless search still 
goes on, and how frequently we yet 

hear the old saying, “Gold is where 
you find it.” 

Today the scene has changed. While 
our enormous gold reserves are now 

safely (we hope) buried in impreg- 
nable vaults far beneath the surface of 

the ground at Fort Knox in Kentucky, 
our prospectors are out in frantic 
search of an even more elusive element, 

uranium, upon which the very exist- 

ence of our nation may well depend. 

Day and night, vear in and year out, 
our modern prospectors with Geiger 

counters are now ceaselessly searching 
for uranium, and other fissionable ele- 
ments, over hill and dale, and mountain 

and plain, throughout the whole wide 
world, and believe it or not, it is some- 

times found in the most unexpected 
places. Today the saying is changed, 

and we may now truthfully say, “Uran- 

ium is were you find it.” 

Recently, a new source of this preci- 
ous metal has been uncovered, hiding 

away in one of the most surprising 

places imaginable, by research chem- 

ists working in the laboratories of a 

chemical plant far removed from all 

mountain ranges and other conven- 

(Continued on Page 26) 
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Air-view of the Blockson Chemical Company's Plant at Joliet, ! 

Gulf Waterway in the background. No 
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at Joliet, [Ginois. View of coal and ore docks located on the Lakes to 

ground. Nof® ore and sulphur piles on the lot. 
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tional sources of uranium. At the 
Blockson Chemical Company’s works in 

Joliet, Illinois, specialists in the pro- 

duction of wet-process phosphoric acid, 
research workers—chemical prospec- 

tors if you please—have proven and 
provided ways by means of which the 

minute fraction of uranium which has 
long been known to be securely locked 

up within the phosphoric acid molecule 
lattice may now be successfully dis- 

lodged and recovered in usable quan- 
tities, at a cost which makes the proc- 
ess practical. Here, then, are unsung 

heroes of industry who, working quiet- 

ly and secretly, have made a splendid 

contribution to our national defense 
efforts, the value of which may scarcely 

be realized. 
It appears that in every ton of mar- 

ine rock phosphate there exists some- 
where between .2 and .5 pounds of 

uranium. For many years, states Shel- 
don P. Wimpfen, of the raw materials 

division of the Atomic Energy Commis- 
sion, farmers, unknowingly, have been 

spreading fertilizers made from phos- 

phate rocks containing small quantities 

of uranium, which neither help nor 

harm plants in any way. These phos- 

phates for the most part, however, are 
employed as fertilizers in non-concen- 

trated (dry) form from which at pres- 
ent it is not economically feasible to 

recover uranium by any known means. 

To recover uranium in quantities, 
the fertilizer industry, therefore, will 
have to change their methods of pro- 

duction and specialize in the more con- 
centrated products, utilizing the wet- 
process, producing superphosphates 

and nitrophosphates which in the long 

run, it appears, may prove to be more 

economically sound than the general 

practice now employed. 

A full-scale plant, the first of its 

kind in the country to be employed for 
the recovery of uranium salts, from 
which pure metallic uranium is eventu- 

ally extracted, has been built and is 
now in successful operation at the Jol- 

iet plant of the Blockson Chemical Com- 

pany. Similar methods of extracting 
uranium as a by-product are now being 

tried out at other phosphate plants 
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located in various parts of the country. 

Most of these, however, are yet in the 
pilot-plant stage. 

Extracting uranium from marine 

rock phosphate will naturally increase 
rapidly with the production of the more 

concentrated forms of fertilizers. The 

Atomic Energy Commission, along with 
the fertilizer producers themselves, is 

now making a concerted effort to over- 
come many of the technical difficulties 

involved, so as to make it more econom- 
ically feasible to recover the uranium 

fraction by production of superphos- 

phates and nitrophosphates rather than 
marketing the dry product. 

These efforts are now being encour- 

aged by both material and technical 
aid from the AEC, and progress is be- 

ing thus surely speeded up. Aid is 
being given in the form of applications 

for rapid write-offs and priorities on 
critical construction materials. For ex- 
ample, certain chemical plants have 

been given certificates of necessity for 

trebling their superphosphate output. 
and to include uranium recovery facil- 

ities. Aid, however, for the present is 
restricted to plants whose processes are 

suitable for one or another of the uran- 
ium recovery methods approved, and 
technological information is furnished 

only to those persons cleared under the 

Atomic Energy Act. 

While it would, perhaps, be difficult 

to undertake a non-technical discussion 

of the sources of uranium in the 

numerous phosphatic minerals, it ap- 

pears in general, that most of these 

ores are either directly or indirectly 

associated with marine origin. It is 

well known that water is a universal 

solvent and that there are in the aggre- 

gate large quantities of practically all 

of the elements, including uranium, in 

solution in the ocean waters. Many of 

the workable ore bodies show distinct 

evidence of organic life; the fossil re- 

mains of teeth, bones and phosphatic 

shells are abundantly evident as dis- 

tinct proof of their marine origin. 

Florida “rock” is the ore being proc- 
essed at the Joliet plant, but there are 
western phosphates which might also 
be used. 
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Phosphorus, it seems, has a singular 

affinity for uranium, such that in the 
chemical treatment of the ore, the 

the main plant by the regular work- 
men, who apparently had not the slight- 

est inkling as to what was going on. It 
5 uranium remains attached, although was upon the success of this initial pi- 

2 not combined, throughout the process, lot plant that the AEC decided that the 

p and therefore shows up in the molecu- whole scheme was feasible. More 
e lar lattice of the phosphatic compounds. power to the Research Chemist-Pros- 

h This tight grip is such that, until re- pector. 

8 cently, it has defied all efforts to de- 

- tach it by any practical or economical eferences: 
S means. It was this very tricky prob- (1) Science News Letter—Nov. 24, 1951, 
\- lem that research chemists at the pp. 329. “Uranium Will Be ‘Mined’ 
n Blockson plant were able to solve. The from Fertilizer.” 
3- description of the method employed is (2) gn Week—Dec. 1, 1951, pp. 21. 

n naturally highly confidential in the , . — ey Feeaet. . . 
: , (3) Chemical & Engineering News—Nov. 
interest of national defense, so we can- 26, 1951, pp. 505. “Plant for Recov- 

r- not at present pursue the matter fur- ering Uranium from Phosphate Un- 
al ther. It is interesting to note, however, der Way.” 
e- that in perfecting the process, a smal] (4) Ibid—December 3, 1951. “Extraction 

is pilot plant for the recovery of uranium . Uranium a Rock Phosphate 
1s salts was constructed and operated in set Me a a en ae 
yn ; 

X- THE MINERAL HOBBYIST desk is very attractive and we extend 

: A newcomer in the Geld of Bock congratulations to the editor and taf 
my hound journalism has recently made its acne g ’ ”" 

‘1. appearance as a neat little magazine, : 

ig carrying the masthead, “The Mineral The Rockhound hobby plays a defin- 
pe Hobbyist.” Edited by Mr. Hugh Lei- ite part in the earth science picture. 

n- per, 1700 Rabb Road, Austin, Texas, Without such forces at work and the 
ail this: publication has been made the enthusiasm they engender, the move- 

ed official organ of the Rocky Mountain ment to re-establish earth science educa- 

we Federation of Mineralogical Societies. tion in our schools would never have 

A recent issue which has come to our gained the momentum it has. 

ult a He 
‘on Answers: Test Your Knowledge. Check the ones which you have answered correctly. 

he a.—(1) A hollow ball of stone lined with crystals of quartz, calcite or other minerals. 

ap- b—(1) A soft, steel-gray to black, more or less impure, native form of carbon. One 

of the allotropes of carbon. 
ese c.—(1) Caleareous (usually) icicle-shaped formations hanging from the ceilings of 

tly caves. J 

is d.—(1) A variety of quartz (chalcedony), originally only red, but of late including 
‘sal other colors. 
‘re- e.—(1) Pertaining to clastic deposits laid down by running water; i.e.: as of alluvial 
all soil. 

in f.—(1) Rock formation composed of angular fragments which have been cemented 
ll together by one or various cementing agents. 
of g¢.—(2) Describing slender, needle-shaped crystals; i.e.: millerite, rutile, etc. 

ity h.—(2) A fibrous variety of gypsum, or of aragonite, having a silky lustre. 

ot i.—(2) The property of a metal which enables it to be drawn into a wire. 

ee (3) Crystal forms possessing three axes, all equal and each standing at right angle 
dis- to the other two—the cubic system. 

gin. k.—(3) Igneous rocks which have cooled quickly from magma extruded upon the 
roc- earth’s surface—usually non-crystalline. 

are |. —(3) A device used in early mining operations, creating an air-blast by water flow- 

also ing through a series of baffles enclosed in a long trough-like box. 

Total Seore: 1-6 poor; 7-13 good; 14-20 excellent; 21 perfect. 
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Studies in Coal 
lII—THE VARIETIES OF COAL 

1. Peat. One of the most important 

deposits resulting from the filling of 

lake basins, swamps, etc., is the ac- 
cumulation of vegetable matter known 

at peat. The relation of peat to the 
origin of coal has made especially in- 

teresting the study of the conditions of 

its accumulation. Peat is the brown to 

black carbonaceous matter formed by 

the partial decay of the vegetable mat- 

ter in the presence of water. 

The process of accumulation of the 
vegetable matter involves two essential 
factors: first, the restricted access of 

air to impede the growth of decay- 
producing bacteria; and second, an 
abundance of water to permit profuse 
and continued plant growth. According 
to Davis, peat formation is not taking 
place in areas which have less than 
twenty inches of rainfall, and the most 

favorable conditions appear to be a 
moist atmosphere and a mean annual 
temperature of about 45 degrees F. No 
peat bogs are found between latitudes 

45 N. and 45 S. The process is espe- 
cially important in the small lakes and 
swampy areas of the North Temperate 
Zone, where the depth of water is not 

too great for the plants to get a foot- 
hold on the bottom. 

In the peat swamps today, the rate 

and extent of decay are controlled 
largely by the oxygen supply, which in 
turn is chiefly affected by plant growth, 
temperature, exposure to the air, drain- 
age, etc. and in part, by the energetic 
cooperation of anerobic bacteria, yeasts. 

moulds, and fungi. As the process of 
decomposition proceeds, the products 
become waterlogged and sink to the 
bottom. Obviously, the growth of the 

accumulation requires that the rate of 
contribution of plant material exceed 
the rate of decay, putrefaction being 
finally halted by the exclusion of oxy- 

gen from the buried material or by 
the toxic influence of the waste prod- 
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L. Fleener 
Joliet, Illinois 

by Dr. Frank 

ucts produced by the bacteria them- 

selves. 

When such conditions 
water saturating the peat becomes 

strongly antiseptic, which prevents 

further decay. (White & Thiessen.) 
This antiseptic quality is strikingly 
shown in the preservation of the bodies 
of men and animals entombed in the 

peat bogs thousands of years ago. Lyell 

in his Principles of Geology gives a 

number of illustrations of this effect, 
the following being typical: “In June, 

1747, the body of a woman was found 
six feet deep, in a peat moor in the 
Isle of Axholm, in Lincolnshire. The 

antique sandals on her feet afforded 
evidence of her having been buried 
there for many ages; yet her nails, 
hair and skin, are described as hardly 
having shown any marks of decay.” 

The recorded observations as to the 
rate of peat accumulation differ widely, 
as is to be expected, since no two sets 
of conditions are duplicated exactly in 
different places. However, it appears 
fairly clear that under favorable condi- 
tions a foot of peat may be deposited on 

the surface of a bog in ten years. But, 
on account of continued bacterial 
action in furthering the decomposition 
of the underlying peat, and on account 
of the compacting of the peat under 
the superimposed younger layers, the 
thickness of a ten-year growth of 
surface peat is gradually reduced, ac- 
cording to depth in the bog, the con- 
clusion being that at a depth of fifteen 
to twenty feet, a foot of surface peat 
will possibly be reduced to about one 

and an eighth inches. According to 
Soper and Osbon. “No definite evidence 

has yet been obtained to show the rate 
of their (peat beds) formation. Even 

under the most favorable conditions it 

(the rate) is too slow to be measured 
by ordinary observation.” 

The quantity of available peat scat- 

exist, the 
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tered over the Northern Hemisphere 
is prodigious, passing all comprehen- 
sion. There are no comprehensive 
computations of the total amount avail- 
able that are more trustworthy than 
mere conjectures, and in only a few 
limited areas having anything like ac- 
curate surveys been made. The results 
are enlightening. For instance, Science 
News reports: “It has been estimated 

that there is enough peat fuel of good 
quality in Minnesota alone to last until 
the year 15,255, if burned steadily a 
taf a minute.” It thus is comforting to 
know that, when supplies of more con- 
venient fuel are exhausted, our des- 
cendants will find in these bog deposits 
a hidden supply of fuel that will fill 

all their needs for millennia without 
end. 

2. Lignite. Under the name of lignite 
or Brown Coal a number of substances 

are included, which lie between peat on 
the one hand and bituminous coal on 
the other. Geologically they are modern 
coals, Tertiary and Mesozoic, and their 
composition bears close relation to 
their age. The most recent approach 
peat, and the older are near true coal. 
However, this is not always true, for 
in some cases, due to peculiar condi- 
tions, lignites have been changed into 

bituminous coal locally; or, where the 
metamorphic action has been extreme, 
into anthracite varieties. When mined 
lignite contains from 30 to 40% water, 
upon exposure to the air this moisture 
is lost and they crumble; on this ac- 
count, and because they produce low 
heat, they are little used as fuel ex- 
cept in localities where no other fuel 
is available. 

Most lignite is of a chocolate-brown 

color, but varies to a dull black in some 
of the better varieties. It occurs com- 

pact and firm to earthy and fragile. 

Lignite often shows distinctly the tex- 
ture and grain of wood or the intermat- 

ting of vegetable fibers. It burns 

readily, with a smoky yellow flame, 

giving off a strong odor of sulphur. 

The corbon content of lignite varies 

from 55 to 75%, unfortunately not 

much of it is in the latter class. 

Geologically the lignites belong to 
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the Cretaceous and Tertiary forma- 
tions and often form conspicuous beds, 
where these formations occur. It is 
especially well-developed in the Creta- 
ceous of the Rocky Mountain states, 
the most notable deposits being cen- 
tered in the Dakotas. North Dakota is 
said to contain 600 billion tons of this 

potential fuel. At the State University 
in Fargo, North Dakota, the United 

States Bureau of Mines has established 
a laboratory for exploring the possible 
commercial significance of this ma- 
terial. The results are quite startling, 
when considered in the light of future 
supplies of gasoline, gas, creosote, coke, 

and several other minor but important 
products. In the early days of the settle- 

ment of the treeless plains of the 
Dakotas, these lignite beds were the 
salvation of the hardy pioneers. Other 
deposits of this low-grade fuel occur in 
the Pacific Coast region and through 

the Gulf States of the South. 

3. Jet. Jet is a variety of lignite coal 

of quite limited distribution. It is of a 

uniform black color, and has a fatty 

lustre. Its hardness lies between 3 and 

4—not too brittle to work easily. It 

takes a fine lasting polish, and was 

once extremely popular for mourning 

jewelry, crucifixes, rosaries, etc. It was 

once known as “Black Amber” because 
it was collected along the Yorkshire 
coast of England, where it had been 

thrown up by the waves. The chief 

production of jet is centered at Whitby, 
England, where it has flourished since 
about 700 A.D. 

The Whitby jet occurs in irregular 

masses, mostly of lenticular shape, 

which are embedded in hard shales 

locally known as “jet-rock.” The 

shales belong to the Triassic age and 

are very fossiliferous. Dr. A. C. Stew- 
art, the noted English paleobotanist, 

believes that the jet originated from 

the alteration of a species of coniferous 
wood of the Araucarian type (the same 
as is to be seen in the petrified logs at 
Holbrook, Arizona). The sections cut 
from specimens that consist partly of 
petrified wood and partly of jet, show 

a gradual passage from the Araucarian 
wood to pure jet. The manner of the 
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segregation of the logs probably 

represents the accumulation of drift 

wood in rafts, which were brought to 

the seashore, where they became water- 
logged and sank to the bottom; later 

they were buried in the mud, which 

eventually was turned into shale. 

As all ornamental material, jet has a 
history that antedates all the precious 

stones. Worked jet has been found 
among the paleolithic remains in pre- 
historic cave dwellings in Switzerland 
and Belgium. Jet was very popular 
among the Romans; Pliny the Elder 

makes mention of it in one of his books. 
Also, the Venerable Bede gives a short 
description of it in his Historia Ec- 
clesiastica Anglorum. The real work in 
jet at Whitby did not begin until about 
the opening of the nineteenth century, 
when it was found that jet could be 
turned on a lathe as well as being 
carved and engraved. By the middle 

of the century the trade was well es- 
tablished, and as many as 1400 artisans 
were employed in the production of 
articles from jet. However. at present. 
the jet trade of Whitby has fallen off 

to such an extent that it is feared that 
it will soon be a thing of the past. 

Formerly sufficient jet could be 

gathered from the seashore to supply 
the carvers, but the great demand by 

pilgrims for religious objects carved 
by the friars of Whitby Abbey caused 
this source to fail. To augment the 
supply, mines were opened into shale 
beds in the cliffs near Whitby and in 
several places inland in Yorkshire, but 
even the supply thus obtained had to 
be supplemented by shipments from 

abroad. Much jet is still imported from 
Spain, but it is inferior to the Whitby 
material. France and Germany also 
produce some jet, but little is exported. 
In the United States jet is known to 
occur in a number of localities, but 

there is so little call for the material 
that it has never been systematically 
worked. Some Pennsylvania anthracite 

has been found sufficiently tough and 

free from grit to be cut into gleaming 

novelties of polished coal, which are 
eagerly sought for by collectors. This 
is not true jet, but merely a very com- 

pact variety of anthracite coal. 

(To be Continued in May Issue) 

Noted Personality Writes of Early History of 
Copper Mining in Lake Superior Region 
(Copy of William B. Frue’s correspon- 

dence when Superintendent of Silver 
Islet Mining Co. from 1870-1875. Now 
property of W. C. Frue of Henderson- 

ville, N.C., grandson. Loaned to J. P. 

Bertrand, Past-president of T. B. His- 

torical Society. Silver Islet was for 

many years the home of Jules Cross, 
discoverer of Steep Rock Iron Mines. 
His father worked in Silver Islet Mine. 

Earl Dunraven 
c/o Mels Duncan Sherman & Co., 

New York 

Dear Sir: 

I have the honor to acknowledge re- 

ceipt of yoyr Lordship’s letter of Oc- 
tober 20th and was pleased to hear of 

your safe arrival at Chicago. I hope 

that by this time you are enjoying a 
good buffalo hunt in company with 
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General Sheridan, and that your first 
shot will cause a stout old bull to bite 

the dust. 

I have seen Dr. Tompkins about In- 

dian relics and he promises to retain 

and add to his collection on your be- 

half. 

Mr. McDermitt is also on the look- 

out for specimens and I have no doubt 
that an handsome assortment will be 

ready for your Lordship next summer. 

I have the honor of enclosing here- 

with a brief sketch of our operations 

at Silver Islet from the commencement, 

also of our present condition and fu- 

ture prospects with a condensed report 

of the rise and fall of the various cop- 
per mines on the south shore of Lake 

Superior. 

By the way, we had a narrow escape 
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in recrossing the Lake from Houghton. 
While rounding the west end of Isle 

Royale at 7:00 P.M. on Saturday, Oc- 
tober 19th (an intensely dark night) 

the Captain of the “Silver Spray,” 
judging that he had run a sufficient 

distance, hauled up on his course for 
Silver Islet. There was a heavy sea 

running at the time. I was keeping a 

sharp lookout (not feeling quite safe) 

and perceived after a time low rocks 
ahead. Immediately informing the Cap- 

tain, the engine was reversed and the 
wheel put hard astarboard but we 

merely escaped Scylla to fall into Cha- 
rybis. “Evitata Charybdi in Scyllam 

incidere.” 
We found that we had struck on a 

sunken reef. The heavy sea enabled us 

to back off, but we were hardly afloat 

before we found that we were aground 

at the stern, losing the stern-post and 
shoe and bending the rudder to the 
shape of a beaver’s tail. We remained 

in this perilous position for at least an 

hour and a half and after considerable 
exertion, succeeded in disengaging our- 
selves, arriving safely at Silver Islet 
about 1:90 a.m. on Sunday, October 

20th. 

The accident was caused by the ac- 

tion of local attraction on the compass 
deceiving the Captain. “Ex hoc malo 

proveniat aliquod bonum.” 

This same local attraction may be 
the means of making a fortune for me 
yet, as I am now engaged in the con- 

struction of a compass that cannot be 

altered from its north and south posi- 

tion by a whole mountain of magnetic 

iron ore, should it come into contact 

with such influence. 

Hoping that the accompanying docu- 

ments may serve the purpose, 

(Signed ) W. B. FRUE 

November 3, 1872 

To Earl Dunraven, 

Report on the Rise and Fall of the 

Various Copper Interests of the 

South Shore of Lake Superior 

Little was known of the mineral 

wealth entombed on the south shore of 

Lake Superior before 1839 and °40 ex- 
cept an occasional rumor of the finding 
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by Jesuit priests, of large masses of 
native copper, the then native Indians 

having no knowledge of such deposits. 
About the above stated time several ad- 
venturers and explorers spent consid- 
erable time and money in a rough in- 

spection of the country, but nothing 

in the way of actual mining operations 

was entered into until 1842 when a 

Company was formed bearing the title 

of “The Phoenix Copper Company.” 

The word “silver” was subsequently 
added to this title by the following 

accidental circumstance, viz: mining 

was commenced under the supervision 
of Samuel W. Hill and in running a 
drift close to Eagle River (which gives 

its name to the town) a dried-up sub- 
terranean river bed was discovered al- 
most immediately under the present 

bed. The cave was wide, high and of 

considerable extent, but had evidently 

been at one time the river channel and 
in it was found a mass of native silver 

weighing 40 pounds, together with 
several small pieces. This information 
being conveyed to the company, it was 

at once supposed that they had hit on 
the immediate vicinity of an immense 

Eldorado. 

The stock, then worth two or three 

dollars per share, suddenly advanced to 

several hundred dollars, but, as the 

further operations failed to point out 

the spot from which the silver came, 
the stock gradually receded and mining 
was confined to copper bearing fissure 
veins and a belt known as the ash-bed. 

All, however, worked without any prof- 

itable results. Although mining was 

not abandoned at any time, little was 
accomplished by this Company till 

1863, when a man hunting cows came 

across an ancient working south of the 
Greenstone on their property. It was 
marked merely by a slight depression, 

the original pit being filled up by de- 

cayed vegetable matter. In clearing 

this working it was found that the an- 

cients had sunk through 17 feet of the 

natural drift and the bottom of the 

excavation was proved, as it were, to be 

solid mass copper. The vein since then 

has produced well. One mass taken 
out and cut up was estimated at 600 
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tons of pure metal. The Company is 
still operating successfully. 

About 1843 great excitement was 

caused by the discovery of a large mass 
of copper weighing several tons in the 

Ontonagon River which brought into 

the country another corps of bushmen 
and explorers, resulting in the further 

discovery of ancient mining south of 
the Greenstone at a spot now known as 
the Pittsburgh & Cliff Mining Prop- 

erty. 

The Company was at once formed 

and work started continuing success- 

fully and paying enormous dividends 
until 1866 when the working of the 

mine became too expensive to be remu- 

nerative. This might be in a great 
measure attributed to the incompe- 

tency of the early managers in plan- 

ning their works. 
The Greenstone is an immense belt 

of highly crystalline homogeneous 

trap, dips at an angle of 35 degrees 

from the horizon to the northwest, its 

outcrop rising perpendicularly 500 feet. 

The vein cuts this belt at right an- 

gles but in it is not productive, though 

rich immediately under and for 600 

feet to the south of it. The rich por- 

tion of the vein or chimney as it were, 

followed the trap, dipping under at the 

same angle of 35 degrees. 

In sinking perpendicular shafts of 

course the greater the depth attained 

the greater would be the distance to 

drift before striking the rapidly reced- 

ing rich portion and the mistake made 

in the first place was in not sinking the 

shafts at the same angle as the ore 

dipped. Notwithstanding such draw- 

backs, the mine paid back millions over 

and above the sums invested and I sup- 

pose the stockholders were well satis- 

fied. Had the mine been only laid out 

right at the commencement it would 

have paid double and remained to this 

day a paying concern. 

The remarkable and _ unparalleled 

success attained here at the beginning 

was the means of inducing further in- 

terest in the country resulting very 

soon in the establishment of the Min- 

nesota, Copper Falls and National 

January, 1953 — Earth Science Digest — Page 32 

Mines, all with more or less success, 

the first named especially, paying enor- 

mous dividends to its shareholders for 

10 years. The Copper Falls is still a 

producing mine, but with the wheat, 

tares were sown and the success at- 

tendant on these concerns caused the 

springing up of several, such as the 

Toltic Mining Co., Norwich, Douglas 

Houghton, Evergreen, Hilton, Aztec, 

Bohemian, Flint Steel, Fire Steel and 

fifty other defunct companies on the 

Ontonagon District and the Eagle 

River Mining Company, St. Clair, 

Meadow, Dana, Patrick, Eureka (which 
was a big whopper) in the Keewenaw 

District. There were probably 20 oth- 

ers in the same district. The failure 

of these many worthless speculations 

dampened the spirits of investors, and 

it was not until 1849 and 1850 that 

another brood was palmed off on the 

public in the form of the Wheel Kate, 

Dacotah, Montagume, Torch, Lake and 

so forth, which as far as worth was 

concerned, all proved worthless. 

And yet, I believe that as good can 

come out of evil, also the present pros- 

perity of the country is owing indi- 

rectly to these failures, for it was 

while these were prospecting that a 

series of ancient diggings was chanced 

upon in what is now the property of 

the Isle Royale and Grand Portage 

Companies. This discovery, though 

promising well at the outset, turned 

out but sparingly. 

They in like turn are entitled to 

credit for the present success. Had it 

not been for these, the district would 

have been lost sight of as it was the 

openly expressed opinion of all scienti- 

fic men that it was utterly worthless 

so far regarded mining wealth. Also 

these would-be-wise at the time said 

that copper would not be found in the 

conglomerate, at least in paying quan- 

tities. Shortly after such statements 

found their way into the newspaper 

over the signatures of the recognized 

authorities in geology, the Minnesota 

Company found a mass of 500 tons of 

copper in the so-called unproductive 
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conglomerate. This gave the theoreti- 
cal opinion a “black-eye.” 

Owing to the above mentioned pro- 

mising oppearance at the Isle Royale 
and Grand Portage a number of other 

companies was floated in 1852, viz: 

The Huron, Dodge, Webster, Sheldon, 

Albany, Ripley, Pewabic and Star, with 

others. Mining was now lively all around 

until the winter of 1852, when on the 

arrival of the first mail on February 

10th, 1855, bringing instructions to 

close down nearly all the works, several 

hundred men were compelled to start in 

mid-winter through a dense forest on 

a trip 300 miles with packs of crackers 
and pork on their backs for provisions 
during the journey. 

At this period six men, not desirous 

of leaving the locality, entered into a 
contract with the Pewabic Company to 

have all the copper they could raise in 
three months, and for no perceptible 

reason, shovelled the snow off a space 

20 feet square and went to dig the next 
day. Before night their efforts were 
crowned by their striking the lode now 

known as the Great Pewabic, success- 

fully worked since that time by the 

Franklin, Pewabic and Quincy Com- 

panies, all paying well to their re- 

spective owners. 

On the success of these were started 

the Pontiac, Menard, Dorchester, St. 

Mary, Dudley, Dover, Acadia, Concord 

and the Albany & Boston. Despite the 

promise of value given by some of the 

latter they all went under. 

In 1855 a very extensive old digging 

was found south of the Greenstone in 

Keewenaw, and on this was organized 

at once the Central Mining Company. In 

the clearance of the working it was 

found that the original properietors had 

gone through 12 feet of solid earth in 
order to uncover the vein also that 
they had excavated around two masses 

of over fifty tons each. 

Since the commencement the opera- 

tions have been satisfactory and re- 

munerative to the share holders. The 
last “big thing” struck on the mineral 
range was at the Calumet, located in 
Houghton County. It was happened 
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upon by a Mr. Scott, who in making 
his way through the woods, stumbled 
into what proved to be an ancient work- 

ing. Work was commenced here in 1866. 
Continuously since then it has gone on 

producing and it is now turning out 

more copper than any other mine of its 
size. The original stock cost $15 per 
share. It has paid on the stock $80 dur- 
ing the past year, or the enormous 

dividend of $3,200.00 There are rumors 
of an even greater discovery shortly to 

come to light. 

Like most great concerns, it had the 

drawback of bringing into the market 
many such as the Ossippee, Schoolcraft, 
Iroquois, Kearsarge, South Pewabic 
and Frue Mining Companies, of which 

none but the Schoolcraft are now at 

work. It bids fair to be a profitable 
enterprise and I have no doubt that 

some of the other mines that have been 

abandoned may prove, with some pros- 
pecting, valuable concerns. 

The metalliferous deposits of this 

region may be classed under three 

heads, viz: fissure veins, veins of con- 

tact and amygdaloid veins or belts. The 

latter run parallel with the formation 

which is about 3% miles in width and 

is composed of a series of belts of red, 

gray and black trap, separated at in- 

tervals by conglomerate belts and green 

and brown amygdaloids, brecciated 

conglomerate and what is known as the 

greenstone. The formation is tilted up, 

dipping at angle of about 46 degrees 

from the horizon, and is underlaid by 

sandstone. The underlying stratum is 

the same as the Potsdam sandstone. 

I have heard many theories advanced 

in regard to the natural position of 

things when the formation was thrown 

up none of which, however, appears 

clear or feasible to my mind. 

Nor can I, with any of my conjec- 

tures, arrive at a satisfactory con- 

clusion. One thing, however, is evident, 

viz: that at the time when the erup- 

tions composing the formation took 

place, the rocks which are now tilted up 

must have been in a horizontal position. 

Otherwise it would be difficult to ac- 

count for the conglomerate belts which 

January, 1953 — Earth Science Digest — Page 33 



are composed of rock foreign to the 

formation itself and consist chiefly of 

porphyry, jasper, and feldspar. The 

nearest source from which these rocks 
could have come was 140 miles distant, 
their original position being on the 

north shore of Lake Superior. Nearly 
all the belts of conglomerate (which 

are quite numerous) occurring in the 

trap formation, are composed of round 
pebbles, giving evidence of much wear 

and cemented together with a fine gray 
sand, feldspar and copper, proving that 
they must have travelled from a dis- 

tance. This shows that the building of 

the formation was quite slow-eruptions 
occuring only at long intervals. My be- 

lief in the horizontal position of the 
formation is strengthened by the iden- 
tity of the rocks on Isle Royale with 
those on the south shore. At the former 
place the greenstone is visible and is 

exactly the same as that found at the 
latter place, where it forms as it were, 
the back-bone of Keewenaw Pt. 

The dip of the rocks at Keewenaw 

Point is the northwest and at the angle 
given above, with this exception, that 

as you approach the Lake they are less 

tilted up, forming an angle of not more 

than 25 degrees from the horizon, while 

at Isle Royale the dip is to the south- 

east and at about the same angle as on 

the south shore. 

This leads me to that the 

great crater which furnished the ma- 

terial for the construction of the for- 

mation, must have been located some- 

where midway between Isle Royale and 

the south shore, and that after having 

exhausted itself, an earthquake might 

have occured causing the formation to 

settle in the centre and leaving its two 

edges tilted up. This no doubt formed 

the basin which is now Lake Superior. 

My theory may be simply illustrated 

by placing a heavy weight in the centre, 

and on the top of a series of layers of 

pasteboard, the centre will be depress- 

ed and the edges will approach each 

other, the dip diminishing on the top 

layers as you press the centre of the 

depression. 

You must be forcibly struck by the 

believe 
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frequent allusions to the valuable dis- 

coveries brought to light by explorers 

tumbling on the remains of ancient 

diggings. Many theories have been ad- 
vanced in regard to the ancient miners 

who they were, where they came 
from, where they went to and at what 
point of the world’s history the work 

was performed, but no _ satisfactory 
conclusion has yet been reached. Some 

have argued that the face of the rock 
was completely bare at the time of anc- 
ient mining, thus enabling the ancients 

to discover the many lodes worked 

upon. 
This idea, however, is pretty well 

exploded, since the discovery of the 

ancient work done at the Central, 
Franklin, Pewabic, Quincy and Phoe- 
nix, as it is evident at all of these 
points that the ancients had to exca- 
vate from 10 to 17 feet of depth tlrough 
the common drift of the country before 
the backs of the veins or lodes were un- 

covered. 
Some of these openings extend at 

intervals along the back of a vein for 

upwards of a mile in length, and not- 

withstanding the serpentine course of 

the vein, every opening proves the skill 

of the ancient miner and shows that no 

labour was thrown away in 

ting to open the vein. All of their works 

establish this fact, viz.: that no labor 

was done on the back of the lodes except 
where rich deposits existed. How they 

succeeded in selecting those 

dialling them out, remains an unsolved 

problem. Their principal tools used in 

mining seem to have been long, hard, 

oblong pebbles or boulders. 

Still there is evidence remaining that 

they used edged tools, for I have myself 

cleared out several of their pits, in one 

of which a log had been cut off with a 

sharp implement. The surface cut was 

about 6 superficial inches. I have also 

taken out from the bottom of another pit 

which was sunk 16 feet in the rock, the 

end or butt of a log on which the un- 

mistakeable evidence of an axe (ap- 

parently of similar form and structure 

to those in use at the present day) was 

visible, as though the cutting had been 

cross-cut- 

spots or 
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it 

done the preceding day. This log is still 

in evidence and can be seen in Boston, 

Massachusetts. This pit was completely 
filled in with decomposed vegetable 

matter and there was scarcely a visible 
trace of a depression, while immediate- 
ly on top and nearly in the centre of 
the pit there was a tree growing up- 

wards of three feet in diameter. 

That mining has been carried on by 
the ancients at different periods is in- 
disputably proved by the large open- 
ings at the Calumet. In making an 

examination of the burrow deposited 
around this pit on the natural surface, 
it showed four distinct layers of vege- 
table matter mingled with the debris. 

This can be accounted for only by 
the assumption that work had been 

performed at long intervals. At some 
points their works were quite exten- 

sive — at the National for instance 

where they sank for over 45 feet in the 

rock. In clearing out this opening a 
detached mass of copper, weighing 
about six tons was found, elevated some 
10 feet from the bottom and resting in 
partially decayed timbers. 

That the country was a dense forest 

at the time of those mining operations 

is evident from the fact that in clear- 
ing out the pits sometimes at the 
very bottom you will come across 
layers of leaves in a good state of 

preservation. 
William B. Frue 

EDITOR’S NOTE 

The report on the Silver Islet venture 
mentioned in the last paragraph on 

page 30 is not available to the editor. 
However, Dr. F. L. Fleener has pre- 

pared a most interesting report on it, 
which will appear in the March issue. 

Talk about bonanzas, be sure not to 

miss it! Order the Earth Science Digest 

now. 

* aa ~ 

A breezy, ready-with-the-quip-and- 
barb, lady-secretary of an Eastern 

Society, was asked what caused fluo- 

rescence. To save a lot of time about 
orbit-jumping, etc., she simply said: 

“Fluorescence is caused by turning on a 
special lamp which emits U.V. rays.” 
Oddly the questioner was satisfied! 
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FAMOUS LOST MINES (from p. 22) 

southeast this diorite merges into an 
extended zone of hornblendic rocks, 

that weather rust-brown due to their 
ferrous ingredient. 

The magnetite associated with the 
pyroxenite area east of Union Bay is of 
good quality estimated up to 30%. In 

fact, in the Coast Pilot notes on this 
bay, an easterly needle declination 

exists of 27° beyond normal; which 
argues that the magnetite deposits must 
be extensive. Although the Coast Pilot 
has carried these data during four or 

five decades, we’ve had no report of 
any investigation here for either mag- 
netite or titanium, incidentally. 

However, we have had reports from 

several local miners of “colors” panned 

from creek gravels of upper Black Bear 

Creek, which has its source in the peg- 
matite area mentioned above, and flows 

into the head of Union Bay. This being 
true, it seems obvious that those Chi- 

nese miners from the old cannery would 
have panned out some gold colors in 
lower Black Bear Creek. Then, as there 
is but one branch creek coming in from 

the westward — the outlet mentioned 

that panned no colors at all—they would 
have traced the colors up-stream to the 

eastward into the hilly pegmatite area 
just mentioned above, Yet to date the 
futile hunts for the Lost Rocker seem 

to have been confined to the region 
lying southwest of the central fault, in- 

stead of this more promising area on 
the easterly side. This may explain its 

loss. 
And, so far as we know, the Chinese 

Rocker remains lost, in a promising 

region not yet properly explored. As a 

matter of fact, we and our partner have 
some exciting unfinished business up 

there. 

COVER PHOTO——THE GRAND TETON 

by Henry P. Zuidema, Staff Member 

View is from within the Teton Range, 
i.e., from the west toward Jackson Hole. 

Most readers are familiar with the con- 
ventional views taken from Jackson 

Hole. The Tetons rise abruptly along 
the great Teton Fault which flanks the 

range on the east. 
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Midwest Federation Bulletin 
Edited by Bernice Wienrank, Staff Member 

St. Louis Mineral and Gem Society, 

announcing that arrangements have 
been made to hold the Midwest Fed- 

eration’s 1953 convention in the gym- 

nasium of St. Louis University, June 
26-28, suggests that everyone “Meet Me 

in St. Louis.” 
The November meeting of SLM&GS 

featured two speakers: Mr. I. Reavis 
displayed both genuine and synthetic 

stones and told how to identify them; 
Mr. C. Wisely showed and discussed 

his collection of jade carvings and neck- 
laces from Mexico. New officers were 

elected at the meeting and installed on 

December 13 at a banquet and Christ- 
mas party. Mr. Elmer Headlee, who is 
vice president of the Midwest Federa- 
tion, was re-elected president of the 
SLM&GS. 

Chicago Rocks and Mineral Society will 

celebrate its seventh birthday on Febru- 

ary 14 with a gala birthday party. 

Guest speaker will be Mrs. Gertrude 

Lewis of Topeka, Kans. Mrs. Lewis, 

who is director of public relations for 

the Atchison, Topeka and Santa Fe 

Railroad, will speak on “Indian Jewelry 

of the Southwest.” She will also present 

a beautiful display of Indian jewelry. 

Refreshments will be served after the 

program. 

The birthday party, starting at 7:45 

p.m., will be held in the Green Briar 

Park Field House, 2650 Peterson Ave., 

Chicago. Members of other 

are invited to attend. 

societies 

Central lowa Mineral Society, at its Nov. 

7 meeting, awarded prizes totaling ten 

dollars for the three best geodes found 

during the group’s two day field trip 

to Keokuk, Iowa, on Oct. 18-19. 

The variety of geodes found was 

astonishing. The majority contained 
clear sparkling quartz crystals, but also 

found in the big rough-surfaced nodules 

were pearly white and frosty pink cal- 
cite crystals, tiny black hairs of mag- 

netite, golden threads of millerite, cubes 
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of pyrite, coatings of dusty hematite, 
pockets of powdery white kaolin and 

tiny clusters of botryoidal chalcedony. 
Some dolomite and ankerite were also 

found. Under the black light many of 
the geodes fluoresced green, pink and 
dark orange. 

Earth Science Club of Northern Illinois 

conducts one of the finest educational 
programs in the Midwest Federation. 

It presents weekly classes, taught by 
professionals, on the following sub- 

jects: 

Determinative Mineralogy 

(Dr. Frank Fleener ) 
Archaeology (Elaine Bluhm) 

Silver Work (Walter Briggs) 

ESCONI also has long been a leader 

in the movement to introduce the study 

of the earth sciences into secondary 
schools and junior colleges. 

Akron Mineral Society is scheduled on 

Jan. 17 to hear Dr. Acquarone of Ak- 

ron University discuss “‘Metamorphic 

Rocks.” After his talk, a large collec- 
tion of fossil and mineral specimens 

will be auctioned off. 
On Dec. 20, AMS enjoyed a Christ- 

mas banquet complete with music. 
Guest speaker for the evening was 

Walter Brown, Ohio State Geologist. 

Wisconsin Geological Society’s current 

project is one that could well be emu- 

lated by other Midwest Federation So- 

cieties. Called “Bundles for Britain,” 
it aims at obtaining representative min- 

erals and fossils from WGS members 
for donation to the world-famed British 

Museum of Natural History. W. N. 
Edwards, the London museum’s keeper 
of geology, states that his department 

has comparatively few from 

Wisconsin and would be glad to receive 

almost any kind from the Ordovician, 
Devonian or Silurian periods. WGS 

asks, “How about the Illinois societies 
sending some superb Mazon Creek 

fern fossils?” 

fossils 
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Minnesota Mineral Club at its first in- 

door meeting of the year, on Nov. 15, 
viewed stereoscopic color slides depict- 
ing highlight shots of national parks. 
These scenes were photographed by 
means of polarized light on Kodachrome 

film and when projected on a special 
screen and viewed with polaroid glasses 
present a three-dimensional effect which 

is amazingly realistic and truly beauti- 
ful. 

Chicago Lapidary Club has set May 

16-17 as the date for its forthcoming 

third annual competitive Gem and 
Jewelry Show. Competition is open to 
all amateur lapidary and jewelry crafts- 

men residing in Chicago or within a 
50 mile radius of the city. Additional 
information, copies of regulations and 

entry blanks may be obtained by writ- 
ing Lyman E. Carpenter, 7042 Dante 
Ave., Chicago, IIl. 

Nebraska Mineral and Gem Club realized 

a dream of many years when it officially 

opened its own lapidary shop Nov. 16. 
Space for the shop was provided by 

members Mr. and Mrs. Dewey Ander- 

son, who turned over their basement 
recreation room for that purpose. 

On Jan. 17 NM&CG will hear Sharpe 

Osmundson and Carl Hutchens give a 
joint account of their trip through Mex- 

ico last spring. They will illustrate 
their talk with colored pictures. 

Fort Randall Gemites last winter pre- 

sented at the State University of South 

Dakota an “assembly line” demonstra- 

tion of how to cut a cabochon. A rough 
rock was displayed and discussed by 

the member at the first position on the 

line. Each successive step in making a 

cabochon was then carried out and ex- 
plained by another following person. 

The last man on the line placed the 

newly-made gem in a setting. This dem- 

onstration proved so successful that it 
has since, by popular request, been put 
on at two Pickstown clubs. 

Cincinnati Mineral Society is currently 

working with the Ohio State Survey 
Commission by reporting all new min- 

eral and geology finds to them. Similar 
opportunities await other groups wish- 
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ing to add to the long list of contribu- 

tions to science made by amateurs. 

Central Nebraska Rocks and Minerals 

Society recently held its first exhibit at 

the Nebraska State Fair. There were 

excellent displays of cabochons and 
jewelry, and Mrs. R. A. Goettsche dem- 
onstrated cutting and polishing stones. 

The society’s booth was the most popu- 
lar one at the fair and local papers 

devoted much space to stories and pic- 
tures of it. 

At present, the group is anxiously 

awaiting the arrival from Pribilof 
Islands of a trunk belonging to Director 

Eigistie of the Hastings Museum. The 

trunk contains colorful stones that Mr. 
Eigistie picked up from the beach while 

hunting seals, foxes and birds for the 
museum. It is hoped that the stones 
are gem material. 

Illowa Gem and Mineral Society’s annual 

banquet was held Oct. 25. A highlight 

of the evening was an exhibit of geodes 
which were collected over a forty year 
period by the Geode Industries of New 

London, Iowa. Colored slides of gems 
and minerals were also shown. 

Rochester Earth Science Society member 

Maynard Fleener exhibited and com- 
mented on his beautiful collection of 
micromounts at the club’s November 

meeting. 

An exhibit of the various aspects of 
the earth sciences is maintained by 

RESS at Rochester College. An indi- 

cation of the interest that it has 
aroused is the fact that at least five of 

Rochester’s teachers are now attending 
an evening course in historical geology. 

Marquette Geologists Association heard 

Mr. J. E. Farr, president of the Earth 
Science Club of Northern Illinois, talk 

on “Gem Stones of the Bible” at the 

October meeting. Mr. Farr introduced 

his subject by outlining the history of 

the Israelites to the time of Moses and 
of Aaron, his high priest. He then dis- 

cussed in detail the twelve stones in 

the Breastplate of Judgment, made for 
Aaron and described in Exodus 39: 

(Continued on Page 38) 
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‘‘MEET ME IN ST. LOUIS’’ at the THIRTEENTH ANNUAL CONVENTION 

of the 

MIDWEST FEDERATION OF MINERALOGICAL AND GEOLOGICAL SOCIETIES 

The thirteenth annual convention of the Midwest Federation of Mineralogical and 
Geological Societies will be held at the St. Louis University High School, 4970 Oakland 
Avenue, St. Louis, Missouri on June 26-27-28, according to Elmer Headlee, 221 East 
Argonne Drive, Kirkwood, Missouri, vice president of the Federation and president of 
the St. Louis Mineral and Gem Society, host organization for the conclave. 

Convention Chairman K. E, “Ken” Gibbons, 6421 Hobart Avenue, St. Louis 14, 

Missouri, reports that arrangements already have been completed for many unusual and 
interesting exhibits, some of which have never been shown before; a convention banquet 
which will feature an outstanding speaker; field trips during the three-day session, with 
possibly a two-day post convention field trip thrown in for good measure. An added 
attraction will be an address by the well-known geologist and geological engineer, Dr. 
Albert J. Frank of St. Louis University, who will speak on the “Geology of St. Louis 
and Vicinity.” Other attractions will include visits to the Municipal Opera, the world- 
famous Zoo, both of which are in Forest Park, adjacent to the convention grounds, and 

a boat trip on the Mississippi River on the air-conditioned Admiral. 
Committee appointments announced by Chairman Gibbons include the following: 

HOUSING AND TICKET RESERVATIONS— 
Mrs, Jean Strope, 3529 Lafayette Avenue, St. Louis, Missouri 
Miss Teddy Kratz, 2742 Meramec Street, St. Louis, Missouri 

REGISTRATION —Mrs. Theodore Boente, 4980 Neosho Street, St. Louis 9, Missouri 

FIELD TRIPS—Frank N. Signaigo, 8661 Trumbull Street, St. Louis 20, Missouri 

EX HIBITS— 
Commercial—W. H. Vesper, Jr., 109 Gray Avenue, Webster Groves 19, Missouri 
Non-commercial: Lyndall Grosch, 6958 Mardel Avenue, St. Louis, Missouri 
Persons interested in any particular phase of the convention should write to the 

chairman concerned as listed above. Otherwise all inquiries concerning the forthcoming 
convention should be addressed to Ken Gibbons, convention chairman. 

* * * x * * 

MIDWEST FEDERATION 

10-13. Rough and polished specimens of 
each gem were exhibited in a lighted, 

portable case. 

Continued The Midwest Federation deeply appre- 

ciates the fine publicity given the Earth 

Science Digest, its official publication, 
in the bulletins of the following soci- 

eties: Nebraska Gem and Mineral Club 

(bulletin: The Rear Trunk), Wisconsin 

Geological Society (bulletin: The Tri- 
bolite), Oklahoma Mineral and Gem 

Society (bulletin: Sooner Rockologist) 

and Ye Old Timers’ Mineral Club (bul- 

letin: Ye Old Timers Bulletin). 

Michigan Mineralogical Society marks 

its 18th anniversary this month. Since 
its inauguration the society and its 

members have donated several thous- 

ands of dollars worth of mineral speci- 

mens to the Cranbrook Institute of 
Science, Bloomsfield Hills, Mich., where 

the group meets on the second Monday 

of each month. MMS now has a mem- 

— NEWS OF OTHER SOCIETIES — 

Compton Gem and Mineral Club (Comp- 

bership of 275. 

Flint Hills Geology Club found a large 

variety of fossils, including brachic- 

pods and tribolites, during its fall field 

trip to Ross quarry, near Ottawa, Kans. 

Pockets of calcite crystals were also 

found in the quarry’s limestone. 

The club holds a regular meeting on 

the third Monday of each month in the 

Seience Building of the State Teachers 

College, Emporia, Kans. 
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ton, Calif.)met great success with its 
annual show, held Oct. 4-5. Outstand- 
ing jewelry, including the world’s larg- 
est black sapphire, was modeled by 
pretty club members. Other attractions 

were an hourly film on faceting and a 

booth where registered gemologists 

identified stones without charge. Free 

door prizes were given every two hours. 

Oklahoma Mineral and Gem Society’s 

recent field trip to Ouaehita Mountain 

in southeastern Oklahoma was the larg- 
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ie 

p- 

est and most successful ever taken by 
the society. It is estimated that the 

group pried more than a _ thousand 
pounds of quartz crystals from the face 
of the muontain during the three days 

that they camped there. 

Colorado Mineral Society held its 16th 

anniversary meeting on Oct. 3. A 
special feature of the evening was Mr. 

Donald Pick’s talk on “Star Sapphires 
and Star Rubies.” Mr. Pick also exhi- 

bited his valuable collection of the 

beautiful gems. 

Mineralogical Society of Pennsylvania 

held its first Mineral Symposium on 
Sept. 14 at Quarry Garden Farm, Lans- 

dale, Penn. Exhibits of fossils, min- 
erals, micromounts, fluorescents and 
jewelry were staged in the barn and 
basement and on the lawn. A picnic 
supper was followed by a professional 
magic show. 

Ye Old Timers’ Mineral Club has made 

Dr. J. W. Williams of Moab, Utah, an 

honorary member. Dr. Williams will 
be 100 years old next Aug. 3. The club’s 

vice president, Dr. Frank Fleener, has 
asked every member to send the oldster 
on that occasion a note of congratula- 

tion, some good specimen, or both. 

Young timers, why not join the old 

timers in this project? 

National Speleological Society plans to 

hold its 1953 annual convention in 

Louisville, Ky., April 10-12. Louisville, 
surrounded by excellent cave country 
and known as a fine convention city, is 

not too far from Mammoth Cave, a real 

stellar attraction. 

Groups not associated with the Mid- 

west Federation are urged to send 
reports of their activities to this de- 

partment, c/o Bernice Wienrank, 5345 

Harper Ave., Chicago 15, Ill. 

TURQUOISE SPECIMENS 
One each from six different mines, 
identified. Satisfaction guaranteed. 

Postpaid for $1.00. 
LOST MOUNTAIN GEMS 

BOX 5012 ° PHOENIX, ARIZONA 

At least three “men-of-the-soil” have 

asked us if rocks grow—mindful of 

their endless toil in clearing the land 

of “plow-busters.” In case you-in-the- 

know are snickering "way ahead of us 

our answer was, “They most cer- 

tainly do grow!” Not in the field-rock 

sense. What about that stalactitic 

stuff, spring deposits and limonitic ab- 

sorption, and a dozen other types of 

rock growth, right in our own life- 

time! 

DO YOU HAVE... 
Acmite, Barkevikite, Crestmor- 

ite, Euxenite, Zinnwaldite etc., 
in your collection? Also, Mine- 
ral Kits and Fossils. 

Send for FREE List 

Warren C. Bieber 

7229 Remmet Avenve 

Canoga Park, California 

idaho 

Gem Materials 

Gem slab selections on approval. Your 

choice of the best. $1.00 deposit for post- 

age and insurance deductible on purchase 

of material. Idaho Banded Agete—Plume 
and Moss; Tigereye; Malachite; Azurite; 

Morrisonite (Picture Jasper); Petrified 

Woods, etc. 

Scenic Nodules from Weiser area, Idaho, 

75¢ |b., 10 Ibs. $6.00, plus postage. 

Star Garnets, $1.00, $3.00 and $7.00 per 

ot. Tested stones, 25¢ gram. Approval of 
Jewelry, Rings, Pendants, Brooches, etc. 

$1.00 deposit brings large assortment. 

Lapidary Supplies and Equipment 

STEWART'S GEM SHOP 
2620 idaho Street 

BOISE, IDAHO 
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“CALIFORNIA 
SPECIAL" 

PETRIFIED WOOD 

Showing good color and grain. 

HOWLITE 
One of California's special materials. 
White with black spiderweb pattern. 
Exceptionally fine for jewelry. 

MARCASITE 
Sprays of marcasite in agate that polish 
into unusual cabachons. 

RHODONITE 
Beautiful pink color with black fern-like 
picture patterns. 

TO INTRODUCE you to our fine California 

cutting material we will send one of 

each, approx. 10 sq. inches ........ $1.70 

Tax included, sent postpaid 

SEND FOR NEW PRICE LIST 

Satisfaction Guaranteed or Money Back 

CALIFORNIA 
HOUSE OF ROCKS 

Box 253 Bellflower, California 

NEW CATALOG 

Now! A 56-page catalog on minerals and 

mineral accessories. NOT a lapidary catalog. 

No charge except 5¢ for postage and 

handling. Send for it now. 

MINERALS UNLIMITED 

1724 University Avenue 

BERKELEY 3, CALIFORNIA 

BOOK REVIEWS 

“GEM CUTTING,” 2d edition, by J. Dan- 

iel Willems. Peoria: Chas. A. Bennett 

Co., Inc., $4.50. 

This new edition of one of the best 

books for the amateur gem cutter and 

especially for the facet cutter is of 

particular interest because it contains 

50 photographs added since the first 

edition in 1948. These illustrate some 

of the most popular amateur cutting 

materials, how to mark out cabochon 

blanks on the slabs of gem material, 

and how to shape the blanks into fin- 

ished stones. This pictorial essay, in 

effect, summarizes and elucidates text 

material more elaborately than any 

other book of its type. The other pic- 

torial essay, newly added for this edi- 

tion shows sofe faceting material and 

the processes of shaping a stone with 

the Willems device. 

Otherwise, the second edition con- 

forms closely to the original form of 

the book, with chapters on sawing, 

grinding, dopping, sanding and polish- 

ing, optical properties of gem mate- 

rials, the potato method of practicing 

faceting, traditional methods of cut- 

ting facets, the Willems device, and 

special techniques. Dr. Willems, an 

expert faceter, has the gift of detailed 

explanation and the knowledge of 

sound practice, and he has combined 

them with a wealth of illustration into 

TRANSPARENT PLASTIC BOXES 
Over fifty sizes and types of trans- 
parent plastic boxes. May be used 
for display, merchandising or cata- 
loging collections. Price list free upon 
request. Dealer inquiries welcome. 

JEWELERS TOOLS, SUPPLIES AND 
MOTOR ACCESSORIES 

Our 96 page illustrated catalog 50c. 
Catalog free to dealers upon request. 

Schrader Instrument Company 
Department ES Independence, lowa 

SILVER CREEK, IDAHO (DIRECT) 

Agate—Deep amber colored. Some banded. 
Per inch . nar 50 

Jasper—Opaque yellow, some red streaks 
3”x 3” chunk: Each ad 40 

Carnelian—Sard-type agate; sardonyx 
Per inch ...... a. ‘ 60 

Onyx—Reddish-yellow, orange. Some 
banded. Per inch .. 75 

Fluorite—Red, white, purple. Some with 
large cubes. 2”x 2” specimen 60 

Idaho Cobalt—Massive, high grade 
2”x 2” specimen . an <6 2.00 

Rough—Amber colored. Per pound 50 
Moss—Red and brown. Per pound 60 
Petrified Wood—Pink-yellow. Specimen 1.00 
Agate—With plumes. Dendrites—Including 

trees, lakes. All colors. Box of 15” 3.75 

0. H. LONG—CHALLIS, IDAHO 
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a book which needs no recommendation and filing, polishing and finishes, wire 

to those who already know it. and tube drawing, etc. Then he con- 
siders such decorative processes as 

“JEWELRY MAKING, FOR SCHOOLS, Chasing, etching, engraving, enameling 

Murry Bovin. Published and for sale trifugal casting are taken up in some 
by the author. 68-36 108th st.. Forest detail, followed by chapters on meth- 

ah ee ve . —~ oe ods of making bezels and prong and 
Hills, N. Y., $2.50 soft cover, $3.50 gypsy settings. The book closes with 

; hard cover. a section on design and specific prob- 

. This substantial book by an instruc- 

' tor in jewelry making in Long Island $1 00 BUYS 

‘ schools will be of value to amateur . Ae. 

; craftsmen because it gives not only the A GEODE For Your Collection. 
, conventional material but also a num- Malled Pestpeld Anywhere in the 
, ber of professional tricks and trade se ae ee ~- ° 
, ears grener Ba a4 satiate THE SMITH’S GEODE INDUSTRIES crets of the jewelry making industry. 
= . "i. A 2 411 W. Main St. * New London, lowa 

It also ranks high in its field because 

n the author is an expert designer, and 

t the numerous examples of his work il- 

y lustrated have high suggestive value ROCKS and m INERALS 
— 4 (A Magazine for Collectors) 

= to the amateur. If you collect rocks, minerals, sands, pebbles, 
a . 7 , aa trio . . crystals, ores, gems, ROCKS and MINERALS is i Mr. Bovin, who has trie d out some you magazine. Founded 1925. Issued once every 

d of his chapters as articles in maga- two months, 112 pages per issue, $3.00 a year 
ey fi “— (sample copy 60c.) 

h zines, first describes the fundamental ROCKS and MINERALS 
processes, such as soldering, sawing Ro UO SSE 

- 

»f 

. Current In-Stock List of .. ASSOCIATED MINERS 
Following Gem Materials have been Customs-cleared, ready for shipment immediately at Chicago: 

e- OPAL — (Lot D-1) Boulder and Seam mixed, milky to translucent, scattered to concentrated 
- fire, ranging small to above 1 gram, priced 4 gms. for $1 or $4.75 the oz. mine-run*; or $2.50 
x the gm., $6.75 the oz. with high-grading* privilege. (Lot D-2) Faceting Opal, translucent to 

t- transparent, Seam stock with green, red, blue body-color, size-range as foregoing, 30c the 
gm., $7.50 the oz. mine-run*, double for high-grading*. (Lot D-3) Best transiucent Precious 

rd Seam; mixed red, green, blue fire, small-waste material, $2.25 the gm. includes high-grading* 

privilege 

in RIO TOPAZ Genuine commercially heat-treated Amethyst as cut by professional shops 
ed (not Citrine); Golden, Yellow and Madeira colors; stones average '2 gm., will cut to 8 mm. 

z rounds, larger ovals and rectangles, 4 gms. for $1 mine-run*, or 2 selected crystals $1. 
ot Indicate colors. 

ed GARNET Blood-red Australia containing average flaws and inclusions, range ‘4 to above 
1 gram, mine-run* at 25c the gm., double for high-grading.* Here’s inexpensive Garnet 

ito practice while producing modest sets! 

ZIRCON Reds, yellows, whites. Colorful, sound stones in 2 grades: Stones passing 4 mm. 

screen, $2 the OUNCE; stones stopped by screen, $4 the OUNCE. Smaller stones excellent for 
collectors, fluorescent study; larger stones are bargain for melee cutters. This material 

a normally sells by the carat! 

SAPPHIRE — Burma-blues, commercial faceting stock ranging 2 to 6 carats, priced at 56c the 
90 carat mine-run’*, $2.25 the carat for high-grading*. If you want Burma-blue, this is IT 

40 TOURMALINES — Broad variety of colors from Rubellite to Indicolite, including Brazil 
Emerald and Peridot, $1 up the gram, depending on golor, size and general quality of stone. 

60 Some crystals low as $1. Faceting and cabochon grades. 

TURQUOISE — Robin's-egg blue Asia-type stock, going fast. $1.50 the ounce. 

OLIVINE PERIDOT Excellent selected faceting stock, 4 gms. for $1. 

60 TERMS — All transactions by mail. Stones returnable for any reason after 10 days’ inspec- 

tion for full refund. Add 20% F.E.T. to all above prices if not for resale. Volume discounts 
00 to dealers, cutters. 

50 , *Mine-run, means lot must be retained or returned intact. High-grading indicates privilege of 

Po selecting wanted, returning unwanted stones 

15 6972 sHeripan ROAD ASSOCIATED MINERS cnicaco 26, 11uNors 
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NEW 12 PAGE 
MINERAL CATALOG 

SENT FREE TO THOSE SPECIFICALLY ASKING 

FOR MINERAL CATALOG OFFERED IN 

EARTH SCIENCE DIGEST. This catalog con- 

tains a listing of several hundred good quali- 

ty minerals selling at 25¢ to 35c each. These 

are minerals of interest to beginning collec- 

tors, students, and prospectors. This does not 

list specimens for the advanced collector. 

56 PAGE 
1952 FALL PRICE LIST 

Sent free to those specifically asking for this 

catalog offered in EARTH SCIENCE DIGEST. 

This catalog describes: TITANIA RAINBOW 

JEWELRY, GEM CUTTING AND JEWELRY 

MAKING EQUIPMENT, TOOLS, SUPPLIES 

AND MATERIALS, FINDINGS, MOUNTINGS 

AND GEM MATERIALS. 

GRIEGER’S 
1633 E. Walnut Street 

Pasadena 4, California 

MINERAL NOTES 
AND NEWS 

the magazine of 

GEMS & MINERALS 
The Rockhound’s Own Magazine 
owned by the California Federa- 

tion of Mineralogical Societies. 
Covers the complete GEM AND 
MINERAL HOBBY _ field—col- 
lecting—gem cutting—field trips— 
Society news—dealer and supplier 
advertising. 

OFFICIAL MAGAZINE OF AMERICAN 
FEDERATION AND CALIFORNIA FEDERATION 

write for brochure or send ONLY 

$2.00 
for one year subscription 

(12 full issues) 

Mineral Notes and News 
Box 716C Paimdale, California 

lems in making rings, earrings, pins, 
cuff links, chains, bracelets, boxes and 

buckles. It is freely illustrated and 

well printed. 

“AN INTRODUCTION TO HISTORICAL 

CEOLOGY,” by William J. Miller, 6th 

ed. New York; D. Van Nostrand Co., 

$5.50. 

Prof. Miller’s standard textbook, 

first published in 1916, has recently 

been republished in what is described 

by the author as a thorough revision 

without change in the basic plan of the 

book. Intended as a classbook in first 

year geology or as the text for a later 
course in historical geology, it includes 

more than 400 illustrations, 90 of them 

new in this edition, and new sections 

dealing with such topics as the Grand 
Canyon—a lesson in earth history ; the- 

ory of continental drift; the earth’s 

interior; collecting fossils; the Tren- 

ton group and time; the fault system 
of western California; the geologic ef- 

fects of glaciation, theories on causes 
of the ice age, and geologic history of 

the Eequoias, among others. 

After discussing such subjects as 

geologic time, fossils as_ indicators, 

rock formations, relations of conti- 
nents and ocean basins, and the origin 

and pre-history of the earth, Prof. 
Miller begins with the Archeozoic era 
and proceeds through to recent times. 
In each chapter he discusses the divi- 

sions of the era, the representative 

For 25¢ we will mail postpaid 
an Apache Tear (obsidian nod- 
ule) with local legend. The 

nodule about egg size. 

LOST MOUNTAIN GEMS 
BOX 5012 ° PHOENIX, ARIZONA 

Stone Relics, Arrowheads 
Large Stock Indian relics and Yuma and 
Folsom points for sale on approval. Also 
beadwork and ethnology books. Send me 
your want list. Will buy collections. 

TILTON RELICS 
1615 WEST 21ST STREET « TOPEKA, KANSAS 
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rocks, the relations of seas and land, 
the economic products, the fossils and 
climate, and the developments in for- 

eign lands, inasmuch as his book is 
primarily devoted to the historical 

geology of North America. 

“PRECISION, A MEASURE OF PROGRESS,” 
published by General Motors, Public 
Relations Dept., Detroit 2, Mich. 

This, the latest in a series of educa- 
tional booklets published as a public 
service by General Motors, is recom- 

mended by the National Science Teach- 

ers Association as useful in science 
teaching. Historically it reviews 

man’s early measures based on the 
length of hand or foot, etc., then the 
efforts to standardize the foot-pound 
and the metric system’s development, 
the discovery that precise measure- 

ment for the sake of interchangability 

was necessary to make goods cheap and 
abundant, and the precision tools and 

the optical and electronic methods de- 
vised by modern manufacturing. The 

(Continued on Page 45) 

GEODES 
A fine collection of geodes from the Warsaw 

Formation. Many different types of one inch 
to twenty inches in diameter, perfectly cracked 
with matching halves, ready for immediate 
shipment. 

Write for free price list 

At last—a specimen for the collector which 
has utility. Geode Ash | with rugged alum- 
inum base, felt bottom, and geode wer 
mounted. Postpaid anywhere in U.S.A.—$1.08. 

Keep those magazines in place with a set of 
Geode Book Ends. Matched pair, with beauti- 
mes permanently mounted. Postpaid 

THE SMITH’S GEODE INDUSTRIES 
411 W. Main St. New London, lewa 

New Book on Meteorites 
Written by the man who has spent more hours 
investigating these immigrants from space than 
any other man in history. Dr. Nininger is not @ 
mere theorist. His book recounts the actual re- 
sults of many years in field and laboratory. 

Gad 6 Ge TW <dcasdvcevidestuensns $5.15 
The Ninin Collection of Meteorites 

A catalog and a history .......... 3.18 
A Comet Strikes the Earth ........... 35 
Chips From the Moon ...........+.++. “ 

Prices Include Postage 

AMERICAN METEORITE MUSEUM 
Box 1171 . Winslow, Arizona 

For Your Cutting Pleasure 
BLUE TIGEREYE—Natural (not dyed). Fine fibered, compact. Interesting 

material, highly chatoyant. Per pound $3.00 or 4 pounds ——— £  — 

GOLDEN TIGEREYE—Our finest honey-colored, silky choice grained material 
thick veined for “eye” or bullseye cutting. Per pound $1.50, 5 pounds....$5.00 

BLUE SPINEL—Synthetic, whole or section of boule. Excellent for facetting 

or choice cabochon cutting. 1 pound (2268 carats) ......................... ...$9.00 
STAR SAPPHIRE—(Genuine) Native cut stones that can be recut and oriented 

to advantage. Very limited quantity choice sizes 5 to 20 carats, per carat $1.00 
PREFORMS—tThulite, epidote, turquoise, amazonite, and amethyst quartz. One 

preform of each guaranteed to finish from 10/8 to 16/12mm. 5 preforms $1.00 
AMAZONITE—tThe first truly dark green, partially translucent, rough of this 

popular gem we have seen in many years. Will satisfy even the most dis- 
criminating. Average 1% oz. pieces. All selected. Per pound......... $5.00 

THIN DIAMOND SAW—Once again a very thin blade to save that precious 
material that will withstand many long hours of cutting. Approximately 4” 
diameter suitable for %” arbors. This is the same blade many professionals 
DD. SI, CG an sscscstnitneniensntentitnhilemnoedicneenimaniceces $6.50 

Our cuf gemstone catalog —"‘A Guide For Gem Buyers’’—48 pages 25¢ 

Rough material listing free 

INTERNATIONAL GEM CORPORATION 
Precious and Semi-Precious Gemstones 

15 Maiden Lane Telephone: COrtiand 7-0156 New York 7, N.Y. 
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Classified Ads— Rates: 35 cents a line, 3 lines 

for $1.00. 

RUBBER STAMPS MADE TO ORDER. 
Up to three inches long. One line 80c, 
two lines $1.05, three lines $1.45. Lloyd 
W. Harazim, 2364 No. 58th, Seattle 
3H., Wash. 

TONOPAH, NEVADA, is where C. C. 
BOAK lives, with his outstanding, sci- 
entific, world-wide collection of MIN- 
ERAL, GEM and SEMI-GEMSTONE 
species — CRYSTAL groups, ROCK 
PICTURES, Etc. Visitors welcome. 
C. C. BOAK, 511 Ellis St., Tonopah, 
Nev. 

FOSSIL TRILOBITES, Ill. & Utah spec- 
imens, large size $2, medium size $1.50, 
small $1. These are flat. N. Carter, 
Elkhorn, Wis. 

BEST MOSS AGATE IN REDS, YEL- 
LOWS AND BROWNS at 25c per inch 
in 3/16th inch slabs. Also rough ma- 
terial—Oregon wood, jasper, agate, ob- 
sidian and thunder eggs at 10 lbs. for 
$5.00. Please add postage. ROY’S ROCK 
SHOP, BOX 133, TRINIDAD, CALIF. 

VARIOUS IMITATION STONES removed 
from jewelry—500 small or 100 medium, 
or 50 extra large size $5.00. Ten pounds 
broken costume jewelry containing lots 
of imitation stones $10.00. B. Lowe, Hol- 
land Bldg., St. Louis 1, Mo. 

BOOKS FOR COLLECTORS AND LAP- 
IDARIES—Gem Trail Journal for your 
field trips, price $2; Indian Silversmith- 
ing is an excellent work for the lapidary, 

$4.75; Dake’s Gem Cutting $2; English’s 
Getting Acquainted with Minerals $4.50; 

Dana-Hurlbut’s Minerals and How to 
Study Them $3.90. Ask for other titles. 
Paul VanderEike, Rt. 2, Box 1168, Vista, 
Calif. 

U.S. GEOLOGICAL SURVEY BUL- 
LETINS, other publications, back num- 
bers bought & sold. Also files of period- 
icals. J. S. Canner & Company, Inc., 
Boston 19, Mass. 

“OVERLOOKED FORTUNES” in the 
Rarer Minerals! Find War Minerals. 
Here are a few of the 40 or more you 
may be overlooking: Uranium, Vana- 
dium, Columbium, Tantalum, Tungsten, 
Nickel, Cobalt, Tin, Molybdenum, Ger- 
manium, Platinum, Palladium, Bismuth, 
Titanium, Chromium, Antimony, Mer- 
cury, etc. Cassiterite now $1,000 ton: 
Bismuth $1,500 ton; Columbite $2,500 
ton; Tantalite $5,000 ton; Tungsten 
$3 pound; Platinum $90 ounce, etc. Now 
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you can learn how to find, identify, and 
cash in on them. Send for FREE copy 
“Overlooked Fortunes”—it may lead to 
knowledge which may make you rich! 
Duke’s Research Laboratory, Box 666, 

Dept. C, Hot Springs, New Mexico. 

BARGAIN Jewelers 4X Eye-Loop, frees 

hands for examining minerals, etc. $2.50 
value, $1.25. Anelag, Box 141ES, Ro- 

chester, Wisconsin. 

Know your rocks and minerals. Learn how 

to identify with our charts and collec- 
tions. 26 different charts and over 100 

collections. A new, free catalog will be 
ready about Jan. 1. The company is also 
interested in buying rocks and minerals, 
not the fancy types but good enough for 
study purposes. We will answer all 
letters received. Wright’s Mineral Serv- 
ice, 2720 1st Ave. So., Minneapolis, Minn. 

CABOCHONS e¢ MOUNTINGS — Sterling 
silver earring mountings; very sturdy: 
plain, modern lines. 16xl4mm @ 2.00 
pr.; 14x12 @ 1.75; 15 mm rounds @ 
1.85: 12x10 @ 1.60. Cabochons, 16x14: 

Snowflake Obsidian 50c each; bright 
yellow Onyx 60c; bright carnelian Onyx 
70c; bright green Onyx 75c; Rose quartz 
1.00; jade-greenAventurine 1.50; opaque, 
light green Jadeite 3.00; opaque, dark 
green Jadeite 4.00. 100% refund for re- 
turns made within ten days. C.O.D. or 
5% discount for cash with order. TA- 
KOMA GEM COMPANY, P.O. Box 4344, 
Takoma Park 12, Maryland. 

Cutting Material. Agates, Poppy Jasper, 
Rhodonite and others. $1 Ib., postage 
extra. Al Thrower, P.O. Box 305, Santa 
Cruz, Calif. 

MINERAL COLLECTION for sale. 200 
specimens, some fossils and fluorescents. 

$50. Guild, 630 Greenleaf Ave., Wil- 
mette, Ill. 

DEPENDABLE 
& — DEALERS USE 

nia, THIS EMBLEM 
UPPLIERS ‘ gt 

| AMERICAN GEM & MINERAL SUPPLIERS ASSOC. 
| 145 Posedeno Avenue * South Pesodenc, California . 
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presentation is admirably simple and 

well illustrated. 

PLANE TABLE MAPPING, by Julian W. 
Low. Harper & Brothers, New York, 

1952. 365 pages. $4.50. 

This book is one of the Harper’s 
Geoscience Series and fills a rather un- 

usual gap in the literature of earth 
science. The book describes in detail 

the plane table methods whereby a 
survey is carried out from its inception 
to the finished map. It should be of 
utmost value to the economic geologist 
as well as the professional engineer, 
both civilian and military. The author 

is a Division Geologist with the Cali- 
fornia Company and has developed much 

of the material for this book as a 
“company manual” for the training of 
new geologists and surveyors with that 
company. The procedures outlined, 

therefore, have been professional tested. 
The plane table has been and still is 
the primary instrument used by the 

U.S. Geological Survey in making the 
well known topographic maps of the 

country. 

VIRGINIA MATERIALS 

Serpentine and Amaronite 
$2.00 pound 

Unakite and Cuprite 
$1.00 pound 

Williamsite Serpentine 
$3.00 pound 

Instrument Identification of 

Your Materials 
$1.00 per specimen 

Jewel Kits——$1.00 each 

Stone Stick——2 oz. jar 
$1.00 

* 

CUT GEMS FOR SALE OR TRADE 

& 

Neal H. Guffey 

GEM SCHOOLS 
1018 VERMONT 

Washington 5, D.C. 

“ 

BOOKS 
ON 

GEMS 
Here is a short list taken at ran- 
dom from my Book List No. 6, 
just off the press. 

ed 
These are old, rare, collector’s 
itions. 

No. 

3. BAUER—Edelsteinkunde (in Ger- 
man). Most complete and authori- 
tative work ever published. Re- 
bound in leather. 1909..... $90.00 

. DE LAUNAY—Les Diamants de 
Cap (in French). Comparative his- 
tory of the diamond industry of 
Brazil, India, Borneo, Australia 
with Africa. 1897.......... $20.00 

. HAMLIN—Leisure Hours Among 
the Gems. A classic by an Amer- 
ican doctor. Second edition. 1891. 

. KUNZ—The Magic of Jewels and 
Cama, Wiiccucnccenesc $35.00 

. POGUE—The Turquoise. Large 
monograph, complete and _ very 
rare. Fine color illustrations. 1915. 

. SMITH — Let’s Hunt Herkimer 
Diamonds. Delightful and informa- 
=. ey err $1.00 

. WADE—Textbook of Precious 
Stones. Carefully organized, clearly 
presented, invaluable knowledge. 
BU © note ¢ilecirwies ee $17.50 

. ANONYMOUS—Idar-Oberstein, A 
Center of Gem Culture 2000 Years 
Old. A folio of the finest plates 
ever printed in color. N.D. (circa 
1924) 

Send for FREE Book List No. 6 
Containing 77 Listings 

J. DANIEL WILLEMS 

CHICAGO 
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NEW BOOK 

“Rockhounds in 

The Making" 
. You may find the story of how 

your friend became a Rockhound. 

Price $2.50 P.P. Discounts to Dealers 
and supply houses. 

Marguerite Beymer (Mrs. Floyd Beymer) 

527 E. 8th St. 

The Dalles, Oregon 

SPECIAL OFFERING 
Try Some of Following @ $1.00 each 

ALLOPHANE—Socorre co., N.M., 3” light 
blue. 

CHALCOPYRITE—Joplin, Mo., 
hedrons on Dolomite. 

DESERT ROSE—Selenite, Texas. 
of V2" size. 

FLUORITE—Bingham, N.M., 
cubes on matrix. 

FLUORITE—ilil., 2 cleavage octahedrons, 
purple and 1 yellow. 

GOLD—Ariz., nice showy leaf on matrix, you 
don't need a lens for this. 

Or Why Not Try All 6 for $5.00? 

ADOBE CRAFTERS 
Rt. 2, Box 341 . Santa Fe, N.M. 

2”x 3” Tetra- 

Baker's doz. 

2”x 3” pale blue 

1 

WLLCUiST GEM MASTER 
SAWS! GRINDS! 

SANDS! BUFFS! 

Everything i" 
cluded except 
metor. Uses all 

Hillquist acces: 

series ideal for 
beginners. Only 
$42. 50 complete. 

— 

ey! 
er a 
ome 

— 
<i 

A AT. 

Cut Foster—Last 

less. Available HILLQUIST TRIM SAW 
The “Cadillac” of trim sews. Exehy- 

sive “up-and-down” 
erber. “Ne-splosh” 

plastic guerds. 
Precision rock 

damp and guide 
5 eee with 8” 

biede, $62.50 — 
HILLQUIST ct DRILL- HOLE SAW 

Drills finest holes eam——— 

at high 

speed and sews 

discs up to 1%” 

Exclusiveramrod § 

action prevents 

core plugging 

Fully automatic 

SA HILLQUIST COMPLETE FACETER 
Only $62.50 complete with 3 

2\ index plates. You can cut any 
faceted form quickly and 

easily. The equal 

FULL OF HELPFU 
INFORMATION - 

Big! Rugged! 
2 v2 wheels 

ionals or anyor 

of faceters 
costing twice —y * fess 

the price smooth 
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J HILLOUIST SLABBING etl 
| 

SS | 
SS | 

bi MLLOUST DIAMOND SAWS 

You'll sweer by ‘em, not at ‘em! 

Before youbly any api 
equipment eit big 

FREE CATALOG! 

T TAPIDARY ARBOR 
HILLOUIS! a Quiet! Takes 

Veluebie for pro 

grinding Ar 

Mr. Low starts with a consideration 

of basic concepts of the earth’s surface 

such as elevation datum, differences in 

elevation, great circles, latitude, longi- 

tude, bearings and azimuths, magnetic 

declination, and map projections. Then 

follows a detailed and careful explana- 

tion of elementary plane table survey- 

ing and triangulation. Then are three 

chapters in which are assembled a 

large number of methods adaptable to 

certain types of mapping under the 

headings: Small and Intermediate Scale 

Mapping, Large-scale Mapping, and 
Reconnaissance Mapping. Adjustments 

and care of the instruments each re- 
ceives treatment. There are two chap- 

ters on vertical aerial photographs and 
their use in plane table mapping. 
Finally, there are chapters on drawing 
instruments and methods of map con- 

struction because, as the author says, 
many a fine plane table man has been 

ruined in the final drafting of the work. 
An appendix presents eight tables for 
ready use by the surveyor. 

This very complete, well illustrated 

12” bench medel, 

16” floor model, qe 
20” fleor model, $155 | 
Ree! rockhounds sows | 

favered for their bi || 
capecity and itetime | 

censtruction. “Magic- 

Brein” automatic feed 

for above $46.35. 

fh Wa 

1p Pte Pe 

Longer — Cost 

in all sizes 

idary 

L LAPIDARY 
SEND NOW TO 

LAPIDARY EQUIP. CO. 
1545 W. 49 St. SEATTLE 7, WASH. 

The most populer drum ~ 
sender made. Patented 

“quick-leck’ screw makes 

it easy to change sanding ~ 
cloth. Two sizes (2° x7~—$7) ¥ 
(I x7” —$8). State size arbor 

HILLQUIST COMPACT LAP UNIT 
Bigger than the Gem-Master. Handles 

up toa 10° saw. Sows, grinds, a 

sonds, polishes, laps, facets 

cuts spheres — does every q | 

thing and does it better tr 

Thovands in use 

Everything mcluded ‘A 

except motor i) SA a 

at $122.50 . | 

e wanting fast 
bor only $53 50 
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n ADVERTISING INDEX _ book is put out in a pocket manual 

€ Adobe Crafters 44 format making it not only attractive 

n American Gem, Mineral Suppliers 44 but functional, and increasing its use- 
i- Associated Miners 41 fulness in the field. 

ic Mrs. Floyd Beymer 46 -W.H.P. 
_ Warren Bieber 39 

California House of Rocks 40 " S . ' 
1- Classified 44 We hear more darned gripes! Wanna 

Coast Gems and Minerals Inside Front hear ours? Here ’tis and we think it’s 
° Compton Rock Shop Back Cover near time it was in print: Why, oh 

. Gem Schools 45 why, do members of societies keep 
" Greiger's 42 those interesting collecting areas so 
Z we ee tec Inside _— hush-hush? It has always been our 

ee ee policy to tell others and tell all about 
le Lapidary Equipment Co. 46 
d Lapidery Journal 4g any and all collecting spots. If you 
~ O. H. Long 40 are guilty, go hide your head in a 
is Lost Mountain Gems 39,42 fulgerite hole. 
P- Mineral Notes & News 42 
= Minerals Unlimited 40 
d Tom Roberts Rock Shop 47 
y Rocks & Minerals 4| TOM ROBERTS ROCK SHOP 

k Schrader Instrument Co. 40 MACHINES © MATERIALS © SUPPLIES 
ig Smith's Geode Industries 41, 43 1006 South Michigan Avenue 

a Stewart's Gem Shop 39 Chicago 5, Illinois 
s, Tilton Relics 42 Monday thru Saturday — 10:00 a.m. to 5:00 p.m 
n ag —— ~- coca ee Open until 10:00 p.m. Wednesday 

@éras etura cience Csrf. nside rron Telephone WAbash 2-7085 

kK. J. Daniel Willems 45 - 
or 

d @eeeeeeeeeeenerunaneeeeneeeeee . e @ / 

MINERALIGHT e 
SL 2537 

FIND STRATEGIC MINERALS, HIDDEN WEALTH 

WITH ULTRA-VIOLET 

All purpose lamp, operates on Pa i Nw & 34 A L i  C 4 T! 110V AC, weighs only 1 Ib., $39.50 * 

i ta i 8 la MINERALIGHT instantly locates, identifies vital 

FIELD CA minerals, saves hours of fruitless search. 

NO. 4 SE Invaluable for prospectors, miners, engineers and 
- 404 hobbyists, MINERALIGHT helps you find tungsten, 

uranium, mercury, zirconium—many other minerals 
ae now being sought for use in vital preparedness work. 
special battery 

circuit for LEARN TO RECOGNIZE VALUABLE MINERALS! 
SL 2537 j Mineral sets, packaged in varied assortments, help you. Ultra- 

a holds violet MINERALIGHT rays show them in all their exciting colors. 

~~ > F Only $2.50 per set of 10 specimens, carefully packaged in 

built-in daylight viewer. $19.50 foam plastic. 

(Plus Bats. $4.50) 3 Special MINERALIGHT models for crime detec- 
Complete: SL 2537, 404 CASE . . . ot 
BATS. $63.50 tion, entertainment, mineralogy and mining, and 

SOOT SOCEAESEVORSE SS OSES eS eee wERES laboratory research. Bulletins available describing 

ultra-violet MINERALIGHT use in many fields and 

telling you how you can make extra money, enjoy 
MODEL i , 
M-12 an exciting hobby at the same time. See Your 

Mineralight Dealer or Write Dept. SL6-25. 

Completely , 
self-contained, battery operated, ULTRA-VIOLET PRODUCTS, Inc. 

sighs only 3'4 Ibs. 
$34.50 plus battery (80¢) 145 Pasadena Avenue, South Pasadena, Calif 

EXTRA SPECIAL: Trinitite—the new mineral fused ~ the first atomic bomb biast at Alamoyordo, 
New Mexico. Mounted in foam plastic and beautifully packaged. Still slightly radio-active but 
guaranteed harmless. Terrific collector’s item at 25c. See your dealer. Ultra-Violet Products, Inc., 
South Pasadena, California. 
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The Rockhound Buyers Guide 
S INDISPENSABLE AS HIS HAMMER 

This new annual for the rockhound fills a long felt want for ALL 
rockhounds—gem hunters, mineral collectors, swappers, silvercrafters 

amateur geologists and scientists, fossil collectors and many border 
groups 

In 160 pages larger than this advertisement. It tells you 

e the name and address of practically every dealer in North 
America who has anything to sell the rockhound—from a dime 
rock to a diamond ring, from amber to zircon, from a $3.00 
lapidary outfit worked on your knee to a $350 faceting outfit. 
More than 600 listings. 

e@ tells you just where to go to collect—in Washington, Oregon, 

in Minnesota, in California, in Texas, etc. MAPS. 
@ gives the name, time and meeting place of almost every gem 

and mineral club in America (about 400 of them), with the 
Secretary's name and address in most cases. 

e lists most of the museums with gem and mineral collections— 
what hours they are open and price of admission, if any. 

@ a hundred useful shop helps for the gem cutter and silver 
craftsman. 

e@ lists every book ever published in English on the subject of 
gems and most of those printed on minerals. Also many on 
jewelcratt. 

@ gives author, publisher, address and price of every gem, min- 
eral and jewelry book now on sale. 

@ tells how to organize a mineral and gem club and offers a 
model constitution and set of by-laws. 

@ lists all dealers by state. 
e@ tells instantly where to buy anything the rockhound might 

need. Adequate cross referencing. 
e lists names, addresses and prices of all publications catering 

to rockhounds’ interests. 
e@ ads of more than 200 dealers and manufacturers that contain 

in themselves the greatest treasure of information ever pub- 
lished anywhere for the followers of America’s fastest growing 
hobby. 

@ many more articles and features not mentioned for lack of 
space ... tables... lists of trademarks . . . definitions of gem 
types not officially recognized, etc. 

e A Book—not a magazine—not a pamphlet—not a catalog— 
a Book. 

and the price —is only $1.25 postpaid 
($1.29 in California) 

Dealers write for wholesale prices. 

Send all orders to 

THE LAPIDARY JOURNAL 
PALM DESERT, CALIFORNIA 
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Coming Soon! 

The THIRD EDITION of 

the most widely used 

secondary text in earth science 

= 
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EARTH SCIENCE 
Gustav L. Fletcher and C. W. Wolfe 

Substantially rewritten and to some extent reorganized, this 

Third Edition of Earth Science tells the story of the earth 

simply and interestingly. The text throughout is up to date 

and a new chapter on conservation has been added. Comple- 

tion summaries at the end of each chapter provide self-tests. 

A general review at the end of the book is based on New York 

State Regents’ examinations. 

A new format with wide margins and large illustrations 

makes for an attractive and easy to read text. Many new illus- 

trations have been added in making this Third Edition 
95 

of Earth Science. More than 550 illustrations in all. Labora- 

tory Manual that includes all necessary topographic maps. 

leacher’s Manual. 

il I loom 

D. C HEATH AND COMPANY 
Sales Offices: New York, Chicago 

San Francisco, Atlanta, Dallas 

Home Office: Boston 
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HIGHLAND PARK 

COMBINATION UNIT fer <agcdary Work 
kh ieee 
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Here is the perfect combination unit for lapidary work. Handles sawing, grinding, 
sanding and polishing. Extremely well built for long, trouble-free service. Excep- 
tionally quiet operation helps to make this unit a favorite. 

Features and Specifications 
Size of machine—Suse 12” by 33”. 
Shaft—1” ground and polished cold-rolled steel. 
Bearings—1” SKF, seif-aligning, pillow block ball bearings. 
Unit is made of heavy cast-dural with steel hood over grinding wheels. 
V-Belt can be changed in seconds. 

Motor may be mounted under machine or in back of machine. 

Drolas for trim saw and splash »an are located in back of machine. 

Leather covered buff and sanding disc can be changed in seconds. 
Drum sander can be used on “ne Model E-10 by removing sanding guard located 

at right of machine. 

Grinding wheels can be changed and replaced in a matter of seconds. 

Bearing supports are located on both sides of grinding wheels for added sturdiness. 

MODEL E-10 PRICES 
TABLE MODEL 

Furnished complete with all necessary plumb- 

ing attachments and the following equipment 

Price complete with all wheels 

less motor $139.75 

motor not included Crating charge 3.00 
1—’ by .040 Congo Diamond Blade 
1 ‘ by 144” 100-grit grinding wheel Extra 8” Disc Sander 7.15 

1 " by 114” 220-grit grinding wheel 1/3 H.P. Motor 18.54 

1 ” leath lishi buff 
' = inte am _— All prices F.O.B. Comptom, California 

1 — vise with 112” cross-feed Shipping weight approximately 120 Ibs 

A COMPLETE LINE OF LAPIDARY SUPPLIES AND “QUIPMENT 

OPEN HOUSE TUESDAY EVENINGS TILL 10:00 P.M. 

Closed Sunday and Monday—Telephone: NewMark 29096 

COMPTON ROCK SHOP 
1409 S. LONG BEACH BOULEVARD COMPTON, CALIFORNIA 


